The World Health Organization (WHO) proposes the concept of Universal Health Coverage (UHC) as a 'single overarching health goal' for the next iteration of the Millennium Development Goals (MDGs) ([@CIT0001_25856]). UHC is defined as a situation where all people who need health services (prevention, promotion, treatment, rehabilitation, and palliative) receive them, without undue financial hardship ([@CIT0002_25856]). UHC includes three key aspects: the beneficiary -- who is covered (population coverage or breadth coverage), the scope -- which service is covered (service coverage or depth coverage), and the coverage -- what is the level of financial contribution (financial coverage or height coverage) ([@CIT0002_25856]).

UHC is a critical component of sustainable development and poverty reduction, and a key element of any effort to reduce social inequities. UHC has a direct impact on a population\'s health and welfare. Financial risk protection prevents sick individuals and their families from being pushed into poverty when they have to pay for health services out of their own pockets. UHC is the hallmark of a government\'s commitment to improve the wellbeing of all its citizens. UHC requires health systems to be functional and effective, offering services that are widely available and of good quality ([@CIT0003_25856]).

Progress toward UHC is uneven in all countries. Globally, over 3 billion people -- many of them in the poorest half of the world\'s population -- must pay out of pocket (OOP) for health services. In 33 mostly lower-income countries, including many of the world\'s most populous nations, direct OOP payments account for more than 50% of total health expenditures. Worldwide, about 150 million people suffer financial catastrophe annually while 100 million are pushed below the poverty line as a result of catastrophic health spending. In some countries, up to 11% of the population suffers severe financial hardship each year as a result of catastrophic health spending and up to 5% is forced into poverty ([@CIT0002_25856]).

The Association of Southeast Asian Nations (ASEAN), consisting of 10 countries -- Brunei, Cambodia, Indonesia, Lao PDR, Malaysia, Myanmar (Burma), the Philippines, Singapore, Thailand, and Vietnam -- has been the most significant multilateral group in Asia for the past 45 years. Since its inception in 1967, ASEAN has accomplished several notable achievements in the economic and non-proliferation realms ([@CIT0004_25856], [@CIT0005_25856]). ASEAN is characterized by much diversity in terms of demographics, geography, society, economic development, political systems, and health outcomes ([Table 1](#T0001_25856){ref-type="table"}). These factors have not only contributed to the differences in health status of the region\'s diverse populations but also to the diverse nature of its health systems, which are at varying stages of evolution ([@CIT0006_25856]). Consequently, UHC progress in these countries varies.

###### 

Selected socio-demographic and health indicators in the ASEAN countries

                Total population (000s), 2012[a](#TF0001_25856){ref-type="table-fn"}   Median age of population (years), 2012[a](#TF0001_25856){ref-type="table-fn"}   Population aged\>60 years (%), 2012[a](#TF0001_25856){ref-type="table-fn"}   Population living in urban areas (%), 2012[a](#TF0001_25856){ref-type="table-fn"}   Crude birth rate (per 1,000 population), 2012[a](#TF0001_25856){ref-type="table-fn"}   Crude death rate (per 1,000 population), 2012[a](#TF0001_25856){ref-type="table-fn"}   NCDs age-standardized mortality rate (per 100,000 population) both sexes, 2012[a](#TF0001_25856){ref-type="table-fn"}   Literacy rate among adults aged ≥15 years (%), latest year[b](#TF0002_25856){ref-type="table-fn"}   Gross national income per capita (PPP int. \$), 2012[a](#TF0001_25856){ref-type="table-fn"}
  ------------- ---------------------------------------------------------------------- ------------------------------------------------------------------------------- ---------------------------------------------------------------------------- ----------------------------------------------------------------------------------- -------------------------------------------------------------------------------------- -------------------------------------------------------------------------------------- ----------------------------------------------------------------------------------------------------------------------- --------------------------------------------------------------------------------------------------- ---------------------------------------------------------------------------------------------
  Brunei        412                                                                    30.1                                                                            7.0                                                                          76                                                                                  15.9                                                                                   3.5                                                                                    475.3                                                                                                                   95 (2012)[c](#TF0003_25856){ref-type="table-fn"}                                                    No data
  Cambodia      14,865                                                                 24.1                                                                            7.7                                                                          20                                                                                  25.9                                                                                   5.7                                                                                    394                                                                                                                     74 (2009)                                                                                           2,330
  Indonesia     246,864                                                                27.5                                                                            7.9                                                                          51                                                                                  19.2                                                                                   5.3                                                                                    680.1                                                                                                                   93 (2011)                                                                                           4,730
  Lao PDR       6,646                                                                  21.0                                                                            5.8                                                                          35                                                                                  27.3                                                                                   7.0                                                                                    680.0                                                                                                                   73 (2005)                                                                                           2,690
  Malaysia      29,240                                                                 27.0                                                                            8.2                                                                          73                                                                                  17.6                                                                                   5.0                                                                                    563.2                                                                                                                   93 (2010)                                                                                           16,270
  Myanmar       52,797                                                                 28.6                                                                            8.2                                                                          33                                                                                  17.4                                                                                   8.3                                                                                    708.7                                                                                                                   93 (2012)[c](#TF0003_25856){ref-type="table-fn"}                                                    No data
  Philippines   96,707                                                                 22.7                                                                            6.2                                                                          49                                                                                  24.6                                                                                   5.9                                                                                    720.0                                                                                                                   95 (2008)                                                                                           4,380
  Singapore     5,303                                                                  37.9                                                                            15.1                                                                         100                                                                                 9.9                                                                                    4.4                                                                                    264.8                                                                                                                   96 (2012)[c](#TF0003_25856){ref-type="table-fn"}                                                    60,110
  Thailand      66,785                                                                 36.4                                                                            14.0                                                                         34                                                                                  10.5                                                                                   7.5                                                                                    449.1                                                                                                                   96 (2010)                                                                                           9,280
  Vietnam       90,796                                                                 29.4                                                                            9.3                                                                          32                                                                                  15.9                                                                                   5.7                                                                                    435.4                                                                                                                   94 (2009)                                                                                           3,620
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The increasing multilateral collaboration between countries in the ASEAN region has led to the ambition to create the ASEAN Economic Community (AEC) by 2015. This regional economic integration aims to achieve a single market and production base, which is competitive, equitable, and integrated into global economy. The integration can potentially bring both positive and negative effects to country\'s effort in achieving UHC. This paper aims to describe the progress toward UHC in the ASEAN countries and discuss how regional integration could influence UHC.

Methods {#S0002_25856}
=======

Data reported in this paper were obtained from published literature, reports, and gray literature available in the ASEAN countries. We used both online and manual search methods to gather the information and 'snowball' further data. The sources of online data include international and national journal articles and studies from multiple electronic bibliographic databases, including Ovid MEDLINE, PubMed and EMBASE, and web-based statistics such as World Health Statistics (<http://www.who.int/gho/publications/world_health_statistics/en/>); Global Health Observatory (GHO) (<http://www.who.int/gho/en/>); the Asian Development Bank Institute (<http://www.adbi.org/>); ASEAN (<http://www.asean.org/>), and the World Bank (<http://data.worldbank.org/>). The following main key search terms were used: UHC, health system, ASEAN integration, ASEAN countries, health insurance, health financing. In addition, search engines such as Google and Google Scholar were also used. The research team members conducted manual searches to collate government documents, reports, publications related to demographic, health system, and UHC in ASEAN member states.

Results {#S0003_25856}
=======

Progress of UHC in the ASEAN countries {#S0003-S20001_25856}
--------------------------------------

In general, the ASEAN countries have made good progress toward UHC. Healthcare services, both preventive and curative care services, have been more and more available in many ASEAN countries. In some countries such as Cambodia, Lao PDR, and Vietnam, most preventive care services are separately provided under vertical national programs.

In the ASEAN countries, social health insurance (SHI) has been considered as an instrument for achieving the breadth of UHC. Significant progress has been made in expanding the coverage of health insurance, despite the existing gaps of insurance coverage across these countries ([Fig. 1](#F0001_25856){ref-type="fig"}). As of 2012, Thailand\'s entire population is covered by SHI. In Malaysia, technically the entire population can use public health services funded via general taxation and low user charges whilst in Singapore, 93% of the population is covered by MediShield, the compulsory government organized health insurance scheme ([@CIT0007_25856]). In Indonesia, about 60% of the population is covered by health insurance. The Indonesian government rolled out the *Badan Penyelenggara Jaminan Sosial* (BPJS) *Kesehatan* on January 1, 2014, with an ambition to achieve national coverage of UHC by January 2019. This initiative is coordinated by the *BPJS* -- the Social Security Administration, a national body under the auspices of the President of the Republic of Indonesia ([@CIT0008_25856]). The coverage of health insurance is however, still low in Lao PDR (15%) and Cambodia (24%). In Lao PDR, the government is now considering the creation of a national health insurance authority through the integration of the four different social health protection schemes. The expectation is that a unified institutional arrangement will lead to universal coverage by 2020. In Cambodia, good progress has been made in using health equity funds to cover the poor. However, civil servants and private sector employees are not covered at all by insurance, while certain vulnerable groups such as the elderly and disabled are excluded from the user fee exemption scheme.

![Coverage of health insurance in ASEAN countries 2012.](GHA-7-25856-g001){#F0001_25856}

The levels of selected essential health services coverage in ASEAN countries are presented in [Table 2](#T0002_25856){ref-type="table"}. Most of the interventions related to the health MDGs (e.g. vaccination, antenatal care, births attended by skilled health personnel) were available in the ASEAN countries. The coverage of diphtheria tetanus toxoid and pertussis (DTP3) vaccination among 1-year-old children was over 90% in the region, except in Indonesia, Lao PDR, Myanmar, and the Philippines. The coverage of antenatal care for pregnant mothers was also quite high in the region (over 90%), except in Lao PDR, Malaysia, and Myanmar. The proportion of births attended by skilled health personnel was quite low in some countries, such as Lao PDR, the Philippines, and Myanmar. There was wide variation in antiretroviral therapy (ART) coverage among people with HIV eligible for ART, ranging from 17% in Indonesia to 84% in Cambodia. Despite their importance to public health in the region, data on the coverage of services related to non-communicable diseases (NCDs), mental health problems, and injuries are, however, not available. This is a key data gap given the growing burden of NCDs and mental health problems in all countries.

###### 

The coverage of selected essential health services in ASEAN countries

                Diphtheria tetanus toxoid and pertussis (DTP3) coverage among 1 year old (%), 2013[a](#TF0004_25856){ref-type="table-fn"}   Antenatal care coverage, at least 1 visit (%), latest year[b](#TF0005_25856){ref-type="table-fn"}   Births attended by skilled health personnel (%), latest year[b](#TF0005_25856){ref-type="table-fn"}   Children aged \< 5 years with Acute Respiratory Infection (ARI) symptoms taken to a health facility (%), latest year[a](#TF0004_25856){ref-type="table-fn"}   ART coverage among people with HIV eligible for ART according to 2010 guidelines (%), latest year[b](#TF0005_25856){ref-type="table-fn"}
  ------------- --------------------------------------------------------------------------------------------------------------------------- --------------------------------------------------------------------------------------------------- ----------------------------------------------------------------------------------------------------- ------------------------------------------------------------------------------------------------------------------------------------------------------------- ------------------------------------------------------------------------------------------------------------------------------------------
  Brunei        90                                                                                                                          100.0 (2011)                                                                                        100.0 (2011)                                                                                          No data                                                                                                                                                       No data
  Cambodia      92                                                                                                                          89.1 (2010)                                                                                         71.0 (2010)                                                                                           64.2 (2010)                                                                                                                                                   84 (49--95)
  Indonesia     85                                                                                                                          93.3 (2007)                                                                                         79.8 (2010)                                                                                           65.9 (2007)                                                                                                                                                   17 (12--25)
  Lao PDR       87                                                                                                                          71.0 (2010)                                                                                         37.0 (2010)                                                                                           32.3 (2006)                                                                                                                                                   51 (44--58)
  Malaysia      97                                                                                                                          83.4 (2010)                                                                                         98.6 (2010)                                                                                           No data                                                                                                                                                       42 (33--53)
  Myanmar       75                                                                                                                          83.1 (2010)                                                                                         70.6 (2010)                                                                                           69.3 (2010)                                                                                                                                                   48 (44--54)
  Philippines   94                                                                                                                          91.1 (2008)                                                                                         62.2 (2008)                                                                                           49.8 (2008)                                                                                                                                                   73 (52--94)
  Singapore     97                                                                                                                          100.0 (2006)                                                                                        99.7 (2010)                                                                                           No data                                                                                                                                                       No data
  Thailand      99                                                                                                                          99.1 (2009)                                                                                         99.4 (2009)                                                                                           84.0 (2006)                                                                                                                                                   76 (72--80)
  Vietnam       59                                                                                                                          93.7 (2010)                                                                                         91.9 (2011)                                                                                           73.0 (2011)                                                                                                                                                   58 (32--95)
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Political commitments to UHC in ASEAN countries {#S0003-S20002_25856}
-----------------------------------------------

The political commitments to endorse UHC have at face value been strong in the ASEAN countries. In these countries, some to a greater extent than others, many policies and strategies have been established and implemented to facilitate progress toward UHC. For example, in Thailand, since 2002, the political commitment to universal access to healthcare was emphasized in the National Health Security Act that states that 'Thai population shall be entitled to a health service with such standards and efficiency'. In Indonesia, in 2004, the Presidential Bill No. 40/2004 on National Social Security System to protect Indonesian citizens from catastrophic household expenditure due to illness and death was enacted. In Cambodia, in 2005, a Master Plan for SHI was adopted, signifying an essential first step toward establishing a unified health protection system. In Vietnam, in 2012, the Prime Minister approved the Master Plan on UHC with a roadmap to achieve universal health insurance (UHI) coverage levels of 70% by 2015 and 80% by 2020, and to reduce OOP payment to 40% by 2020. In Myanmar, in 2012, the Government has endorsed the goal of achieving UHC by 2030 with aims to improve the health status of the poor and vulnerable, especially women and children. In the Philippines, in 2013, the president amended the National Health Insurance Act of 1995 by signing Republic Act 10606 which mandates the government to shoulder the premiums for the insurance of the indigent and informal sectors thus benefiting many Filipinos. Singapore recently announced the expansion of MediShield, a health insurance scheme designed to avert catastrophic OOP expenditure, which currently covers 93% of the population. The expanded program would be named MediShield Life. It will be mandatory with 100% population coverage and a stated aim of reducing co-insurance levels from the current 10--20% to 3--10% ([@CIT0009_25856]). In Malaysia, the shape of UHC continues to be debated, with discussions currently centered on whether the country should transition to a SHI model, 1Care, which would allow the insured to access private facilities. Civil society and trade unions have expressed concerns that 1Care will subsidize private providers at the expense of the public, and discussions have since stalled ([@CIT0010_25856], [@CIT0011_25856]). Furthermore, during the 11th ASEAN Health Ministers Meeting hosted by the Thailand Ministry of Public Health in 2012, a joint statement emphasizing five main health topics, including Building UHC, was signed ([@CIT0012_25856]). Whilst there does appear to be a political commitment expressed for UHC, in reality it is difficult for policymakers to balance competing interests of the growing for-profit private sector (in most countries) and the moral imperative to ensure equal access to healthcare.

Major barriers to achieving UHC in ASEAN countries {#S0003-S20003_25856}
--------------------------------------------------

All the countries in ASEAN are facing several common barriers to achieving UHC, namely 1) financial constraints; 2) supply side constraints; and 3) the ongoing epidemiological transition at different stages, characterized by increasing burdens of NCDs, persisting infectious diseases, and reemerging potentially pandemic infectious diseases.

The key financial constraints are low levels of government spending and overall spending on health. Most countries in the ASEAN region allocated less than 5% of the gross domestic product (GDP) as expenditure on health in 2012, with the exception of Cambodia (5.4%) and Vietnam (6.6%). Government expenditure on health as a percentage of total expenditure of health ranged from 23.9% in Myanmar to 91.8.1% in Brunei. The World Health Organization argues that it is very difficult to achieve UHC if OOP as a percentage of total health spending is equal or greater than 30%, and that the target for UHC could be set at 100% protection from both impoverishing and catastrophic health payments for the population as a whole ([@CIT0002_25856]). Government spending on health as a percentage of total government spending varies, from a low of 1.5% in Myanmar to 14.2% in Thailand. Overall, there are higher levels of private spending than public spending on health, with the exception of Brunei and Thailand (see [Table 3](#T0003_25856){ref-type="table"}). Government spending on health as a percentage of total health spending appears to be increasing moderately over time for most countries, except Malaysia, the Philippines, Indonesia and, to some extent, Cambodia ([Fig. 2](#F0002_25856){ref-type="fig"}). To ensure UHC, particularly given economic liberalization on the path to AEC, governments should safeguard health budgets and prioritize not only achievement but also maintenance of UHC. This is especially important among ASEAN\'s middle-income countries, which have arguably been underperforming in terms of social progress relative to countries at similar income levels in other regions ([@CIT0013_25856]).

![Trends in general government expenditure on health as % of total expenditure on health, 2002--2012.](GHA-7-25856-g002){#F0002_25856}

###### 

Financial coverage of UHC in ASEAN countries

                Total expenditure on health as % of GDP, 2012   General government expenditure on health as % of total expenditure on health, 2012   General government expenditure on health as % of total government expenditure, 2012   Social security expenditure on health as % of general government expenditure on health, 2012   OPP as % total expenditure on health, 2012   Incidence of catastrophic medical expenditures (\>10% of household spending), 2011
  ------------- ----------------------------------------------- ------------------------------------------------------------------------------------ ------------------------------------------------------------------------------------- ---------------------------------------------------------------------------------------------- -------------------------------------------- ------------------------------------------------------------------------------------
  Brunei        2.3                                             91.8                                                                                 6.0                                                                                   No data                                                                                        8.1                                          No data
  Cambodia      5.4                                             24.7                                                                                 6.7                                                                                   No data                                                                                        61.7                                         17.0
  Indonesia     3.0                                             39.6                                                                                 6.9                                                                                   17.6                                                                                           45.3                                         5.0
  Lao PDR       2.9                                             51.2                                                                                 6.1                                                                                   4.9                                                                                            38.2                                         9.0
  Malaysia      4.0                                             55.0                                                                                 5.8                                                                                   0.9                                                                                            35.6                                         2.0
  Myanmar       1.8                                             23.9                                                                                 1.5                                                                                   3.0                                                                                            71.3                                         No data
  Philippines   4.6                                             37.7                                                                                 10.3                                                                                  28.3                                                                                           52.0                                         5.0
  Singapore     4.7                                             37.6                                                                                 11.4                                                                                  12.7                                                                                           58.6                                         No data
  Thailand      3.9                                             76.4                                                                                 14.2                                                                                  10.1                                                                                           13.1                                         3.5
  Vietnam       6.6                                             42.6                                                                                 9.5                                                                                   37.0                                                                                           48.8                                         15.1
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The share of OOP as a percentage of total health spending in almost all the ASEAN countries, except Brunei and Thailand, was greater than 30% in 2012. As a consequence, the incidence of catastrophic medical expenditures based on the World Bank\'s methodology (using the cutoff point of 10% of total household spending)[1](#FN0001_25856){ref-type="fn"} was also high in these countries, especially in Vietnam and Cambodia ([Table 3](#T0003_25856){ref-type="table"}). It should be noted that Singapore through Medisave has a compulsory health savings scheme with correspondingly higher OOP levels since these savings are considered private monies.

Recent analyses based on catastrophic health expenditure and impoverishment revealed that financial coverage in some countries in ASEAN was still modest. The WHO defines households with catastrophic health expenditure as a household with a total OOP health payments equal to or exceeding 40% of a household\'s capacity to pay. A non-poor household is impoverished by health payments when it becomes poor below the poverty line after paying for health services ([@CIT0014_25856], [@CIT0015_25856]). In Vietnam in 2010, the proportion of households with catastrophic expenditure was 3.9% and the rate of households who were pushed into poverty because of OOPs was 2.5% ([@CIT0016_25856]). In Cambodia in 2007, the rates of catastrophic health expenditure and impoverishment were 4.3 and 2.5%, respectively ([@CIT0017_25856]). In Lao PDR in 2008, the rates of catastrophic health expenditure and impoverishment were 1.7 and 1.1%, respectively ([@CIT0018_25856]). In the Philippines in 2009 the rates of catastrophic health expenditure and impoverishment were 1.2 and 1.0% ([@CIT0019_25856]).

The OOP payments as a percentage of total health spending are high (ranging from only 8.1% in Brunei to 71.3% in Myanmar as shown in [Table 3](#T0003_25856){ref-type="table"}) resulting in limited financial protection of vulnerable groups. Government subsidies for health are not sufficiently protecting the poor while reversed subsidies benefit the rich, exacerbating existing inequalities. Across ASEAN countries, funding has been inadequate for investing in infrastructure and installing medical equipment in disadvantaged provincial and district health facilities ([@CIT0006_25856], [@CIT0020_25856]).

For supply side constraints, insufficient healthcare providers and unequal distribution of health professionals have remained significant problems in the ASEAN countries ([Table 4](#T0004_25856){ref-type="table"}). The ratio of doctors to population ranged from two doctors per 10,000 population in Cambodia, Indonesia, and Lao PDR to 14 and 19 doctors per 10,000 population in Brunei and Singapore, respectively. In all the ASEAN countries, there were more nurses and midwives than doctors in the population, except in Vietnam where there were 12 doctors and only 10 nurses/midwives per 10,000 population. In general, there were only less than four pharmacists per 10,000 population in the ASEAN countries, except in Singapore and the Philippines. Recent research showed that all countries in Southeast Asia face problems of mal-distribution of health workers, where rural and remote areas are often understaffed. There is weak coordination between production of health workers and capacity for employment in most countries ([@CIT0021_25856]).

###### 

Health workforce in ASEAN countries

                Doctors per 1,000 population, latest year   Nurses and midwives per 1,000 population, latest year   Pharmacists per 1,000 population, latest year
  ------------- ------------------------------------------- ------------------------------------------------------- -----------------------------------------------
  Brunei        1.4 (2010)                                  7.0 (2010)                                              0.1 (2010)
  Cambodia      0.2 (2008)                                  0.8 (2008)                                              0.04 (2008)
  Indonesia     0.2 (2012)                                  1.4 (2012)                                              0.1 (2012)
  Lao PDR       0.2 (2009)                                  0.8 (2009)                                              No data
  Malaysia      1.2 (2010)                                  3.3 (2010)                                              0.4 (2010)
  Myanmar       0.5 (2010)                                  0.9 (2010)                                              No data
  Philippines   1.2 (2004)                                  6.0 (2004)                                              0.9 (2011)
  Singapore     1.9 (2010)                                  6.4 (2010)                                              0.4 (2011)
  Thailand      0.3 (2004)                                  1.5 (2004)                                              0.1 (2004)
  Vietnam       1.2 (2008)                                  1.0 (2008)                                              0.3 (2008)
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Supply side constraints affect essential health service coverage for UHC, a key indicator of which is immunization rates. As [Fig. 3](#F0003_25856){ref-type="fig"} shows, DTP3 immunization coverage among 1-year-olds has sharply increased in Lao PDR and steadily increased in Indonesia and Cambodia in the past decade. Although rates have fluctuated and declined in the most recent years in Cambodia, along with Myanmar, Brunei, with a drastic drop in DTP3 vaccinations observed in Vietnam last year (from 97% in 2012 to 59% in 2013). Thailand consistently has the highest vaccination rates of 98% and above during this period, followed by Singapore and Malaysia (95% or above), the three countries with the highest health insurance rates in ASEAN.

![Trends in Diphtheria tetanus toxoid and pertussis (DTP3) immunization coverage among 1-year-olds (%), 2003--2013.](GHA-7-25856-g003){#F0003_25856}

In terms of epidemiological transition, ASEAN is a hotspot for emerging infectious diseases, including those with pandemic potential. Emerging infectious diseases have exacted heavy public health and economic tolls. Severe acute respiratory syndrome (SARS) rapidly decimated the region\'s tourist industry. Influenza A (H5N1) has had a profound effect on the poultry industry. The reason why Southeast Asia is at risk from emerging infectious diseases is quite complex. The region is home to dynamic systems in which biological, social, ecological, and technological processes interconnect in ways that enable microbes to exploit new ecological niches ([@CIT0022_25856]). At the same time, the ASEAN countries are facing an epidemiological transition with increased morbidity and mortality from NCDs. NCDs are now responsible for 60% of deaths in the region. The problem stems from the ageing of the population, life-style behaviors (tobacco use, alcohol use, unhealthy diet, and inadequate physical activity) and environmental factors. The triple burdens of diseases -- persistent and emerging infectious diseases, NCDs, and injuries -- pose significant threats to the populations in this region. Disadvantaged populations (such as the poor, people living in rural or remote areas, etc.) are the hardest hit -- NCDs account for a high proportion of deaths in ASEAN and particularly as a proportion of deaths in wealthier countries, but they also kill more people in absolute numbers in the less developed countries of ASEAN, with the apparent exception of Cambodia ([@CIT0023_25856]). As [Table 1](#T0001_25856){ref-type="table"} shows, NCD age standardized mortality rates ranged highs of between 680 per 100,000 population in Indonesia and Lao PDR to 708.7 in Myanmar and 720 in the Philippines, compared to much lower rates observed in Singapore (264.8), Vietnam (435.4) and Thailand (449.1). Also important to note are that total mortality rates are relatively low in ASEAN. Deaths from infectious diseases have steadily declined, and currently there are relatively small proportions of older people (between 6 and 15% of those aged 60 or over among ASEAN countries, see [Table 1](#T0001_25856){ref-type="table"}) who die mostly from NCDs. This means that whilst NCDs account for most deaths in ASEAN, age standardized death rates are not too different from other world regions. For example, ASEAN had similar age standardized mortality rates (537.1 per 100,000 population) from NCDs in 2012 as the WHO Europe region (523.9 per 100,000 population) ([@CIT0024_25856]). In ASEAN however, a significant proportion of NCD mortality happens prematurely -- in 2012, 50.9% of deaths among those aged 70 or younger were caused by NCDs, compared to 31.2% in the WHO Europe region ([@CIT0024_25856]). The WHO at the 65th World Health Assembly in 2012 agreed to adopt a global target of 25% reduction in premature mortality from NCDs by 2025 ([@CIT0025_25856]), a target that we hope will be vigorously pursued in ASEAN. We refer to NCD data with caution, as few countries in ASEAN have complete causes of death information systems -- among them, Singapore is the only country with reliable cause of death certification and coding ([@CIT0006_25856]).

ASEAN also faces a demographic transition to a greater share of the elderly as a proportion of total population. In 2015, the percentage of those aged 65 and over is estimated to be 7.1% among ASEAN countries, with the highest proportion of elderly in Singapore (13.7%) and Thailand (12.0%). By 2030, the share of elderly is expected to almost double to a regional average of 12.3% of total population ([@CIT0026_25856]). With increasing life expectancies and share of the elderly without commensurate increases in birth rates, population aging has implications for financing UHC and how benefits packages will evolve in the next 20 years, given that healthcare consumption increases with age.

The major challenges and barriers toward UHC can also be contextualized in each of the ASEAN countries. In Cambodia, having a responsive health financing system for both formal and informal sectors is the single biggest barrier to achieving UHC. There is no financial scheme for public servants due to low government salaries and low government spending on health. Furthermore, the concept of health insurance is rather new, with the non-existence of SHI financed by pay roll tax ([@CIT0027_25856]). It is estimated that OOP for health was 61.7% in Cambodia in 2012 ([@CIT0027_25856]). Women spent more than 10% of their total expenses on health, with the poorest spending 18% and the highest quintiles 14% ([@CIT0028_25856]). In Indonesia, insufficient infrastructure (human resources, facilities, and equipment) has hindered progress toward universal coverage for the population, which policymakers aim to achieve by 2019. The ratio of doctors to population in Indonesia is amongst the lowest in Asia (only two for every 10,000 population in 2010, compared to an average of 5.5 per 10,000 population for countries in the WHO South East Asian region). Moreover, the ratio of hospital beds to the population is very low (six beds per 10,000 population against an average of 11 beds per 10,000 population in the WHO South East Asian region) ([@CIT0029_25856]). With a large geographical archipelagic area, another huge challenge is to provide equal access to healthcare, including for populations in remote areas and islands of Indonesia. A national health information system (HIS) with unique individual identifiers is currently lacking in Indonesia. A complete and reliable HIS is essential for planning UHC; such a HIS should consider population movement, relevant to ease of obtaining access to healthcare outside of the person\'s residential area, and it should be possible to link health usage databases from different healthcare providers. In Lao PDR, the level of public expenditure on health, despite efforts to increase it, is still too low, and is currently insufficient to meet the health needs of the population. Geographically scattered and limited population coverage by social protection schemes are both major barriers to accessing care, resulting in a high level of OOP payments and impoverishment; a further government subsidy could help to ease the high burden of OOP payments. There is low utilization of health services because of geographically remote mountainous areas and poverty in Lao PDR. Despite prepayment schemes for four targeted population groups, there are still challenges to implementing these and expanding coverage (the ongoing health finance reform is now addressing this issue). The low quality of care at the health centers and district levels and the constraints of providing a full range of services at the primary care need to be addressed to gain people\'s confidence and increase utilization of services.

In Myanmar, insufficient and inconsistent investments in health, lack of health workforce and catastrophic health payments are amongst the major barriers to achieving UHC. Though the government has quadrupled its total expenditure on health in recent years, this was merely 2% as a percentage of GDP in 2011 ([@CIT0030_25856]). The OOP payments, which decreased from 100% in 2000 to 71.3% in 2011, continue to account for almost all healthcare expenditure ([@CIT0031_25856]). In the Philippines, the biggest barrier to achieving UHC is the increase in the coverage of insurance of PhilHealth without commensurate funding increases. In addition to under-funding, the devolution of health services by virtue of the Local Government Code of 1991 resulted in inefficient referral services. Richer Local Government Units tend to better support and maintain their facilities and services thus worsening health inequities between regions.

In Vietnam, almost two thirds of the population is covered by health insurance. However, the coverage of health insurance is still quite low among informal sector workers. Vietnam needs a stronger enforcement mechanism for the formal sector as well as effective measures and support to enroll the informal sector in the scheme. During the past few years, provider payment methods for healthcare costs of national health insurance have changed but fee-for-service payments still dominate the system. In Vietnam, OOP payments as a share of total health expenditure have been always high, ranging from 50% to 70% ([@CIT0032_25856]). OOP payments are high and persistent, resulting in limited financial protection for the poor. Meanwhile, government subsidies for health are not sufficiently reaching the poor. Hospital subsidies, in particular, tend to favor the rich, exacerbating existing inequalities ([@CIT0033_25856]). Funding is inadequate for investing in infrastructure and installing medical equipment in disadvantaged provincial and district health facilities ([@CIT0034_25856]).

High and upper-middle income countries also face barriers in achieving UHC. In Thailand, access to healthcare is limited by the availability of service delivery, particularly health workforce. Despite having extensive networks of healthcare providers, challenges still exist in terms of healthcare provision in remote rural areas where it is difficult to attract and retain qualified health workers. The country has a low doctor-per-population ratio -- lower than other countries with a similar economic development level- due to an extended period of limited training capacity. Whilst the ratio of nurses to doctors is high, there is still a large discrepancy in the distribution of doctors and nurses across geographical regions, which is a major challenge for the government. In Singapore, the biggest hurdles are not financial or technical but ideological. The fears of moral hazard leading to over-consumption and over-servicing, as well as eventual financial unsustainability are the main reasons why the government is unprepared to embrace UHC in the spirit of other developed countries. Furthermore, there is a sincere belief that wealth and financial success must translate into better quality of living including healthcare -- 'Work for reward, Reward for work' is a common mantra espoused by government officials ([@CIT0035_25856]). In Malaysia, there are supply side constraints, with significant shortages of health professionals ([@CIT0036_25856]). The MOH reported that they were able to fill just 64% of doctors' posts in 2009, 60% for dentists, and 77% for pharmacists. At the primary healthcare level, only 55% of family medicine specialist posts were filled, as well as 40% of doctors and 85% of nurses. Production capacity has been expanding in public and private medical schools, and the government continues to send medical students abroad on scholarships to receive their training to meet HR needs ([@CIT0036_25856]). In Malaysia, a dual healthcare system has emerged, with private services for those who can afford them and public services for the rest, with quality perceived to be higher in the private than in the public sector ([@CIT0037_25856]). This results in sicker and poorer patients using public services ([@CIT0036_25856]). A barrier to achieving UHC will be to ensure that public sector service quality improves, and service capacity expands (especially in urban areas), to keep up with increased demand. Similar concerns have been voiced out about the emergence of a dual healthcare system in Thailand, where increased demand from the wealthy urban Thai population and to a lesser extent medical tourists for private health services may drive public health workers to the private sector ([@CIT0038_25856]).

Discussion {#S0004_25856}
==========

ASEAN integration and UHC {#S0004-S20001_25856}
-------------------------

The AEC was identified as the goal of regional economic integration by 2015 ([@CIT0039_25856]). ASEAN leaders have identified healthcare as a priority sector for region-wide integration. In November 2004, the ASEAN Trade Ministers adopted a roadmap to promote trade in healthcare goods, such as pharmaceuticals and medical equipment. In addition, two service sub-sectors in the healthcare industry have been specifically targeted for progressive liberalization, namely 1) health services, covering hospital services (including psychiatric hospitals), and the services of medical laboratories, ambulances, and residential healthcare other than hospitals; and 2) the services of medical professionals, including medical and dental professionals, midwives, nurses, physiotherapists, and paramedical personnel ([@CIT0040_25856]). The opening of healthcare markets promises substantial economic gains but intensifies existing challenges to promote equitable access to healthcare within countries ([@CIT0006_25856]). In terms of UHC explicitly, the inaugural ASEAN plus 3 (China, Japan and South Korea) UHC network (convened by ASEAN Health Ministers) meeting in April 2014 indicates that discussions about UHC and ASEAN integration have only recently begun in earnest.

The services sector integration goals of the AEC present the biggest challenges and also the biggest opportunities for the region. Some ASEAN countries such as Singapore and Thailand have already become significant exporters of modern services in sectors such as professional services and information and communication technology (ICT), including business processing outsourcing (BPO), higher education, and health tourism ([@CIT0005_25856]). The medical tourism industry in Asia is being catalyzed by the Medical Tourism Association (MTA), a US based non-profit organization that is aiming to set global standards for this industry. Health services tourism has become a substantial industry in Singapore, Thailand, and Malaysia, combining health services for wealthy foreigners with recreational packages to boost consumption of such healthcare services ([@CIT0041_25856]). However, each country has adopted different approaches toward medical tourism. In Malaysia, it is an explicit MOH policy to expand high-end private hospital care to cater to medical tourists ([@CIT0036_25856]) with the Malaysian Healthcare Travel Council established in 2009 as a promotional arm and subsidiary of the ministry. Of the 35 participating hospitals in 2010, some are corporatized public entities (e.g. National Heart Institute). Doctors in public hospitals with private wards can retain part of the fee for treating private patients, as they can in Singapore\'s corporatized public system. In Singapore, there is less explicit promotion to attract foreign patients by the MOH, as there has been in Thailand, where medical tourism is delivered and driven mainly by private hospitals ([@CIT0042_25856]).

Countries face other challenges related to the opening of healthcare markets. For example, despite the golden opportunity to tap into the large market of the Indonesian population, multinational healthcare companies had shown lukewarm responses to invest in Indonesia. The lack of enthusiasm is mainly due to the restrictions and regulations on foreign investments in the country, such as in its pharmaceutical industry, which was regulated by the Presidential Decree (Perpres) Number 36 in 2010 ([@CIT0043_25856]). Multinational healthcare companies are also required to establish local manufacturing facilities to promote knowledge transfer. Amendments to the negative investment list have been signed though by the President of the Republic of Indonesia through Presidential Decree Number 39 enacted on 23 April 2014 ([@CIT0044_25856]). This amendment was intended to increase foreign investment in Indonesia in preparation for the AEC. To illustrate some changes in the economic climate, the highest level of capital ownership of multinational pharmaceutical companies has increased from 75 to 85% ([@CIT0045_25856]).

Progressive liberalization of services of health professionals poses risks to health equity within and between countries. According to the Mutual Recognition Arrangement (MRA) of the AEC, physicians, nurses, and dentists are among seven selected professional groups that are free to work across member countries ([@CIT0046_25856]). Although the financial returns from this strategy seem substantial, issues of equity within UHC have become a concern due to the possibility of health worker flight from poorer regions already struggling to ensure UHC. There is a real risk of undesirable outcomes whereby only the better-off will receive benefits from the liberalization of trade policy in health, either via regional outmigration of health workers or intra-country health worker movement toward private hospitals, which tend to be located in urban areas ([@CIT0006_25856]).

Another challenge posed by regional integration to UHC policies is the larger number of migrant workers whose movement will be less restricted following liberalization. Migrant workers are unlikely to be automatically enrolled in national health insurance schemes and thus may not have adequate health service access or benefits ([@CIT0007_25856]). Each country must have a clear policy -- perhaps an ASEAN-wide policy -- that defines adequate healthcare coverage and benefit packages for migrant workers.

How can UHC be fully achieved in ASEAN countries? {#S0004-S20002_25856}
-------------------------------------------------

Research and country experiences demonstrate that adopting UHC is primarily a political, rather than a technical issue, with incremental progress achieved over long time periods ([@CIT0047_25856]). There is a large role governments can play, although this can take many forms, with the route to UHC being contingent on effective leaders, social movements, salient moral claims about appropriate levels of coverage, as well as economic cycles and policy development in other sectors ([@CIT0048_25856]). UHC can be achieved -- even among low and middle-income countries -- by strengthening the health system, securing sustainable and equitable financing, selecting the right benefit package, and reorganizing domestic health expenditures to be used more efficiently ([@CIT0002_25856], [@CIT0049_25856]--[@CIT0051_25856]). There must be explicit political commitment to expanding healthcare coverage and ensuring affordability for healthcare users, as can be observed in policy reforms in Indonesia and Singapore.

There is potential to organize select health services regionally to improve further efficiency. For example, member countries in ASEAN could 'share' clinical services intended for rare diseases or conditions such as glycogen storage diseases. In practice, this already happens to some extent -- Singapore maintains a sophisticated burns unit which *de facto* serves the region. Singapore is also establishing a proton beam therapy facility which should be affordably priced for appropriate ASEAN patients, perhaps through special government arrangements so that this resource can be well-utilized and made available to a much wider pool of patients. Expanding coverage of good-quality services and ensuring adequate human resources are also important to achieve UHC. As health-financing reform is complex, institutional capacity to generate evidence and inform policy is essential and should be strengthened ([@CIT0020_25856]). This aligns with the call of WHO for countries to continue to invest in local research in order to develop a system of UHC tailored to each individual country\'s situation ([@CIT0003_25856]).

For ASEAN countries, UHC should ideally be considered in efforts toward regional economic integration by 2015. Regional cooperation in health systems operations toward UHC must be strengthened in the coming time, especially considering increased population movement between countries. At the same time, regional collaboration in priority issues in global health, such as emerging infectious disease epidemics, disaster preparedness, NCDs and migration, capacity building, and building of health work force across the region is needed. Lessons and experiences in prevention and control of NDC should be shared and replicated among these countries. In face of ASEAN liberalization and in the midst of overall expansion of private health providers and transnational healthcare companies, it is more important than ever that UHC is given explicit priority to safeguard access to health systems particularly among disadvantaged groups.

We regret, given the shortage of data, that we could not provide a complete picture on the situation of UHC in each country as well as across ASEAN. We also did not have sufficient longitudinal data to discuss time trends beyond selected indicators pertaining to UHC and associated factors.

Conclusions {#S0005_25856}
===========

Immense challenges are facing ASEAN countries in ensuring UHC. The OOP payments are alarmingly high in most ASEAN countries, and countries have been unable to ensure sufficient human resources for health (HRH) and health facilities and their distribution among more disadvantaged provincial and district areas. The triple disease burden and increasing inter and intra country migration implies that flexibility and adaptation by the region\'s health systems is needed. Despite apparent political commitments to UHC in most countries, actual implementation and action have been understandably slow or delayed, given the enormity of some of these challenges (e.g. integrating SHI schemes and stepwise recruitment to a unified UHC scheme in Indonesia).

In the short-term, we believe that capacity building and technical sharing of expertise on UHC experiences, health systems strengthening (HSS) and health services is both feasible and desirable. In the medium term, mobility of HRH can be leveraged in two ways. First, medical missions of HRH to lower income countries could be expanded to build capacity in that health system -- via technical expertise sharing, such as training on medical equipment or new technologies or health service delivery methods. HRH going to higher income countries (on short term training, but also migration) could also share knowledge on delivering health services in less well-resourced settings.

In the medium term, policymakers should consider a policy for free or low-cost emergency health services for short-term ASEAN travelers resulting from accidents or illness accrued in the destination country, and a basic package of health services for labor migrants. If they have not already done so, country MOHs could agree on an Essential Health Package (EHP) of public health interventions and health services that each person should avail of in their home country, as recommended by the WHO. Such EHPs can help promote dialogue on health priorities within countries, as well as improve accountability by monitoring progress toward EHP goals ([@CIT0052_25856]). Similarly, MOHs along with relevant ministries, should consider outlining basic safety standards for services and products, such as food and drugs (e.g. permitted additives/ingredients) in ASEAN-wide standards/agreements. Disease surveillance by each country, with timely information sharing during outbreaks, will also contribute to better health in ASEAN.

In the long term, we envisage that social protection could be designed in various ASEAN wide packages -- including health insurance and elderly care, making health coverage regional. A regional health fund, into which ASEAN countries contribute based on national income levels, could be used to contribute to disease outbreaks and surveillance. Countries could apply to this fund for proposed UHC or HSS initiatives/structural improvements.

We recognize that some of these proposed actions are occurring within bilateral MOUs and ASEAN MRAs (such as HRH migration), or on an informal basis between countries. However, we believe that ASEAN has potential to formalize some of these actions within an ASEAN-wide framework -- these could first be designed as multilateral ASEAN-wide MRAs, before consideration of whether to implement legal frameworks, for example, for a basic package of emergency health services that countries are obliged to provide for short-term ASEAN travelers. We also recognize that implementation capacity differs widely among countries, as well as the ability to enforce policies (e.g. food safety standards). However, with political will and increased investment in public health systems, we believe that ASEAN has significant potential to become a force for better health in the region. Ultimately, we hope that all ASEAN citizens can enjoy higher health and safety standards, comprehensive social protection, and improved health status.
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Non-communicable diseases (NCDs) have been described as presenting an unprecedented challenge to economic and social development globally ([@CIT0001_25110], [@CIT0002_25110]). The latest projections from the World Health Organization (WHO) suggest 57 million deaths occurred globally in 2008, of which 36 million (63%) were the result of NCDs. Despite the immense burden of disease, NCDs, defined here as cardiovascular diseases, cancers, chronic respiratory conditions, and diabetes ([@CIT0003_25110]), nonetheless present a public health opportunity to intervene, not just in disease treatment but at all stages of disease progression. It is estimated that 80% of NCDs are preventable with appropriate diet and lifestyle choices ([@CIT0004_25110]) and large-scale clinical trials such as the UK PDS ([@CIT0005_25110]) highlight that good control of NCDs can have substantial effect on the incidence of downstream complications.

ASEAN which comprises mainly emerging economies faces difficulties in combating NCDs related to the rapid increase in disease incidence and inadequate health systems preparation for these increases. For example, in Indonesia, 7.6 million people are living with diabetes, while another 12.6 million have pre-diabetes ([@CIT0006_25110]). By 2030, the number of people with diabetes in Indonesia will hit 11.8 million ([@CIT0007_25110]). This equates to a 6% annual growth that exceeds the country\'s overall population growth ([@CIT0008_25110]). Moreover, fewer than half of those with diabetes are aware of their condition ([@CIT0006_25110]) and likely many are poorly informed of the risk factors and the appropriate behaviours to mitigate the risk. Those who remain in rural areas will have the greatest need for treatment from a health care system strained by demand for resources ([@CIT0009_25110]). Developing countries in ASEAN also have to deal with the continuing challenges arising from communicable diseases. Unlike in the developed world, where infectious diseases such as malaria have largely been eradicated or controlled, developing countries face an unfortunate double burden of managing infectious diseases and the NCD epidemic, which is due in part to the rapidly changing lifestyles and diets over one generation ([@CIT0010_25110]). Hence, a comprehensive and coherent NCD programme has to be implemented at the same time as infectious diseases are being fought ([@CIT0011_25110]).

The need for NCD health care innovation in ASEAN {#S0002_25110}
================================================

According to the WHO, without intervention, deaths from NCD are predicted to increase by 15% between 2010 and 2020 ([@CIT0001_25110]). The biggest increase would occur in the African, Eastern Mediterranean, and Southeast Asian regions ([@CIT0001_25110]). Fortunately, most premature deaths from heart disease, stroke, and diabetes can be averted with behavioural modifications and pharmaceutical interventions ([@CIT0012_25110]).

Chronic diseases tend to be of long duration, can be progressively disabling, and are often life-threatening, requiring a much different model of health care than what most ASEAN countries have now ([@CIT0013_25110]). Our health care systems have been geared towards treating acute illnesses, which usually have an identifiable single cause and readily apparent cure. On the other hand, chronic diseases by their very nature require holistic interventions in lifestyle and behaviour, education in self-management, and complex life-long treatments. Hence, more of the same interventions based on episodic care models will not do ([@CIT0014_25110]).

ASEAN needs to fundamentally re-examine how health care services are structured and delivered while also being aware of the resource availability of well-resourced compared to low-resourced countries. Constrained in various ways including the shortage of skilled staff in remote settings, poor facilities, and scarcity of essential equipment and medicines, health care providers in low-resourced countries are compelled to innovate and seek practical solutions that may never have been thought of in the well-resourced developed world.

It is in this light that the ASEAN NCD Network sought to find examples of innovation and success factors of these innovations in NCD management in ASEAN. This was undertaken as part of a White Paper by the ASEAN NCD Network exploring the use of innovations in ASEAN. The ASEAN NCD Network is an informal grouping of health care experts from around the region working together to address the issue of NCDs. The network aims to promote regional collaboration and cross-country sharing of ideas and best practices within the ASEAN region.

Objectives of the study {#S0003_25110}
=======================

The paper does not set out to be a comprehensive plan for addressing the challenges of NCDs. It concentrates on innovation and what has worked in the ASEAN context. It highlights the awareness of the cultural context and sensitivity that is needed in introducing innovations in Asia. While the word 'innovation' often brings to mind highly complex and extremely costly technological advancements, 'innovation' in this context is not defined as highly complex technological advancements but encompasses also solutions that make use of cheap and readily available resources that are contextually relevant in the respective setting.

Methods {#S0004_25110}
=======

Design {#S0004-S20001_25110}
------

We used a qualitative design, focusing on in-depth interviews to explore the meanings and perceptions of participants regarding innovations in NCD against the backdrop of the overall context of delivering health care within the country\'s context.

Participants and setting {#S0004-S20002_25110}
------------------------

A purposive sampling was used to identify the cases for innovation with two distinct strategies used to generate a diverse pool of innovation cases. First, we circulated an innovation identification checklist ([Table 1](#T0001_25110){ref-type="table"}) to members of the ASEAN NCD Network Steering Committee ([Table 2](#T0002_25110){ref-type="table"}), personnel from the various ASEAN Ministries or Departments of Health, and global NGOs for recommendations. This was then followed up by a call to the respective informants to gather more details of the project leader information and to also verify that the participants met the checklist criteria.

###### 

Checklist for innovation identification

  Categories   Tick where applicable                    Comments (if any)   
  ------------ ---------------------------------------- ------------------- ----------------
  1            Target one of four NCD focus areas       \[ \]               \_\_\_\_\_\_\_
                Cardiovascular diseases                 \[ \]               \_\_\_\_\_\_\_
                Diabetes                                \[ \]               \_\_\_\_\_\_\_
                Chronic lung diseases                   \[ \]               \_\_\_\_\_\_\_
                Cancer                                  \[ \]               \_\_\_\_\_\_\_
  2            Types of prevention                      \[ \]               \_\_\_\_\_\_\_
                Primary                                 \[ \]               \_\_\_\_\_\_\_
                Secondary                               \[ \]               \_\_\_\_\_\_\_
                Tertiary                                \[ \]               \_\_\_\_\_\_\_
  3            Occurs within Southeast Asia             \[ \]               \_\_\_\_\_\_\_
                Yes                                     \[ \]               \_\_\_\_\_\_\_
                No                                      \[ \]               \_\_\_\_\_\_\_
  4            Programme duration ≥18 months            \[ \]               \_\_\_\_\_\_\_
                Yes                                     \[ \]               \_\_\_\_\_\_\_
                No                                      \[ \]               \_\_\_\_\_\_\_
  5            Reasonably high-quality data available   \[ \]               \_\_\_\_\_\_\_
                Yes                                     \[ \]               \_\_\_\_\_\_\_
                No                                      \[ \]               \_\_\_\_\_\_\_

###### 

Steering committee members

  --------------------------------------------------------------------------------------------------------------------------------------------
  Dr Jeremy Lim, Partner, Head of Health and Life Sciences Practice, Asia Pacific, Oliver Wyman
  Dr Tai E Shyong, Head, Division of Endocrinology, National University Hospital, Singapore
  Dr Daphne Khoo, Chief Medical Officer, Fortis Healthcare International, Singapore
  Dr Nazeli Hamzah, President, Malaysian Association of Adolescent Health, Malaysia
  Dr Wasista Budiwaluyo, Secretary General, Indonesian Hospital Association (PERSI), Indonesia
  Dr Ha Anh Duc, Senior Researcher, Division of Non-Communicable Diseases, Institute of Population, Health and Development (PHAD), Vietnam
  Dr Ly Ngoc Ha, Director, Development Center for Public Health, Vietnam
  The late Dr Alberto G. Romualdez Jr., President, Culion Foundation, Philippines
  Dr Antonio Dans, Professor, College of Medicine, University of the Philippines Manila, Philippines
  Dr Pura Angela Wee, Associate Director, Zuellig Center for Asian Business Transformation, Asian Institute of Management (AIM), Philippines
  --------------------------------------------------------------------------------------------------------------------------------------------

The process yielded 12 cases in six ASEAN countries, comprising Thailand, Singapore, the Philippines, Indonesia, Vietnam, and Malaysia.

Data collection {#S0004-S20003_25110}
---------------

The interviews were conducted from January 2013 through December 2013 by a multidisciplinary team with varied backgrounds and experience, including: clinical medicine, clinical epidemiology, and public health.

For each of the innovations identified for more study, the research team conducted preliminary phone or email interviews with the project leaders to ascertain the suitability of the case study based on the criteria checklist.

A question guide was developed for the study trips where the researchers would personally meet and interview them about their innovations. The topic guide covered open-ended questions seeking to understand their innovations, personal motivations, and challenges faced.

The research team also travelled to the innovation sites to observe the innovations in action and to speak to health care providers, volunteers, and patients on the ground for their own perspectives on the programmes.

Analysis and validation {#S0004-S20004_25110}
-----------------------

A thematic analysis approach was adopted. The analysis sought to identify associations between themes and report patterns ([@CIT0015_25110]). All interviews were recorded through note taking. The data was examined manually and the themes were identified by highlighting the hard copies. The thematic analysis was further tested during discussions amongst the study team.

Results {#S0005_25110}
=======

Basic characteristics of the case studies of innovation {#S0005-S20001_25110}
-------------------------------------------------------

In total 12 case studies on innovation were found in six ASEAN countries, categorised into three interventions: primary, secondary, and tertiary. Primary interventions accounted for five of the total cases, whereas secondary interventions comprised of four, and tertiary interventions three ([Tables 3](#T0003_25110){ref-type="table"}--[6](#T0006_25110){ref-type="table"}).

###### 

Classification of case studies yielded from different countries

                    Level of prevention           
  ----------------- --------------------- --- --- ---
  Thailand          1                     0   1   2
  Singapore         1                     1   0   2
  The Philippines   2                     0   0   2
  Indonesia         0                     1   2   3
  Vietnam           0                     1   0   1
  Malaysia          1                     1   0   2

###### 

Summary of five innovations on NCD primary prevention in ASEAN[a](#TF0001_25110){ref-type="table-fn"}

  -------------------------------------------------------------------------------------------------------------------------- ---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
  **Innovation 1. Lifestyle Building Programme, Theptarin Hospital, Thailand**                                               
   Focus                                                                                                                     Diabetes and related chronic diseases
   Innovation                                                                                                                First hospital in Thailand to introduce integrated diabetes care team comprising of an endocrinologist, a diabetes nurse educator, and a dietitian; introduction of new care models through a paradigm shift
                                                                                                                             Chronic diseases through healthy living and behaviour modification
   Strategy                                                                                                                  Education, research, and patient education to introduce the concept of holistic team-based care for patients with diabetes
   Key finding                                                                                                               Commitment to public education and emphasis on professional capacity building
  **Innovation 2. Strategies to Promote Healthy Eating Behaviours, Singapore Health Promotion Board**                        
   Focus                                                                                                                     Obesity
   Innovation                                                                                                                Encouraging the people of Singapore to eat healthy by using novel tools adopted by market research companies, and engaging local food manufacturers and hawkers to develop and sell healthier foods though the board\'s 'Ask For' program
   Aim                                                                                                                       Find innovative ways to promote health and healthy eating by empowering Singaporeans to request and opt to choose healthier foods when eating out
   Strategy                                                                                                                  Advancing health promotion initiatives upstream by engaging local food manufacturers to co-develop healthier foods
   Key finding                                                                                                               Upstreaming of education, health promotion initiatives and interventions as shown by successful health programs promotion at the national level
  **Innovation 3. Enactment of a 'Sin Tax' on Tobacco Products, Department of Health, Philippines**                          
   Focus                                                                                                                     Tobacco use
   Innovation                                                                                                                Utilisation of strategic means and political will by pro-sin tax reformers to push forth their agenda; signed into law in December 2012 after 16 years of review and revisions
   Aim                                                                                                                       Introduction of the Sin Tax law in the Philippines so as to reduce tobacco consumption
   Strategy                                                                                                                  Building a critical mass base for supporting efforts of tobacco control advocates and pushing of the tobacco tax law through engaging lawmakers' support and civil society participation
   Key finding                                                                                                               The confluence of a popular administration with a firm political will and closely coordinated actions between the policy holders and the tobacco reform advocates from the civil society is crucial in mobilising supporters from the government and people to bring about change
  **Innovation 4. 'Gotong Royong' Behavioural Change Model, Melaka State Health Department, Ministry of Health, Malaysia**   
   Focus                                                                                                                     Obesity and tobacco use
   Innovation                                                                                                                Using the concept of 'gotong royong' -- the spirit of volunteerism, selflessness, and working together for the benefit of the community; villagers of Malacca were given RM4,000 (approx.US\$1,250) per village to print materials, train volunteers in health education, nutrition, and exercise
   Aim                                                                                                                       Engaging villagers in Malacca to take charge of their health
   Strategy                                                                                                                  Identifying village heads who are keen in leading the project and providing support and education to train the volunteers
   Key finding                                                                                                               Sense of ownership, community empowerment, and a spirit of volunteerism were important factors in making the community health programme a success
  **Innovation 5. Package of Essential Non-Communicable Disease (PEN) Implementation, Department of Health, Philippines**    
   Focus                                                                                                                     Tobacco use and diet
   Innovation                                                                                                                Implementation of the WHO PEN programme with modifications on strategies and techniques to fit the needs of the people of Pateros, Philippines
   Aim                                                                                                                       Reduction of premature deaths due to NCDs in Pateros
   Strategy                                                                                                                  Soliciting support for the implementation of the PEN project by engaging key stakeholders in the health care system and policy makers in Pateros
   Key finding                                                                                                               The anecdotal evidence of increased awareness regarding NCDs as well as the programs is encouraging; the Department of Health has adopted the PEN guidelines and is considering scaling the program to the whole country
  -------------------------------------------------------------------------------------------------------------------------- ---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Complete case studies can be found at: [www.healthspace.asia](http://www.healthspace.asia).

###### 

Summary of four innovations on NCD secondary prevention in ASEAN[a](#TF0002_25110){ref-type="table-fn"}

  ----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- -------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
  **Innovation 1. Visual Inspection with Acetic Acid (VIA), Female Cancer Programme, Indonesia**                                                                                                  
  Focus                                                                                                                                                                                           Cervical cancer
  Innovation                                                                                                                                                                                      Working within the constraints of low-resource settings, health care providers are compelled to innovate and seek practical solutions for cervical cancer screening
  Aim                                                                                                                                                                                             Introduction of cervical screening to the provinces in Indonesia
  Strategy                                                                                                                                                                                        Introducing creative low-cost cervical cancer screening treatment to the provinces in Indonesia as well as the significance of socialisation and education of the women and husbands on the need for cervical screening and early treatment
  Key finding                                                                                                                                                                                     Apart from the solutions, a can-do attitude, inventiveness, and true community spirit are needed to make a programme successful
  **Innovation 2. Earlier Presentation of Cancer Patients for Definitive Diagnosis and Treatment, Department of Radiotherapy, Oncology, & Palliative Care, Sarawak General Hospital, Malaysia**   
  Focus                                                                                                                                                                                           Breast and nasopharyngeal cancer
  Innovation                                                                                                                                                                                      Creative means of utilising the medical assistants (MAs) and nurses in the rural clinics to diagnose the patients are adopted for better outcomes
  Aim                                                                                                                                                                                             Education of community nurses and MAs in the rural areas on early symptoms of cancer (breast, cervical, and nasopharyngeal)
  Strategy                                                                                                                                                                                        Training the MAs and nurses facilitating referral system from the rural area to the hospital
  Key finding                                                                                                                                                                                     Localisation of health education materials helps the rural villagers to understand and connect
  **Innovation 3. Community-Based Hypertension Management, Vietnam National Heart Institute**                                                                                                     
  Focus                                                                                                                                                                                           Hypertension
  Innovation                                                                                                                                                                                      Strategic utilisation of human capital to ensure the success of the programme
  Aim                                                                                                                                                                                             Introduction of community-based hypertension management programme in Vietnam
  Strategy                                                                                                                                                                                        Engaging in an community-based lifestyle study
  Key finding                                                                                                                                                                                     The success of the program is contributed by 1) successful engagement of the whole community, 2) support from committed local authorities and medical expertise, and 3) training of committed health care workers
  **Innovation 4. Tele-Health Interventions to Chronic Patients, Eastern Health Alliance, Singapore**                                                                                             
  Focus                                                                                                                                                                                           Diabetes
  Innovation                                                                                                                                                                                      Development of an alternative care delivery methods for chronic patients post discharge using tele-health system used by the Eastern Health Alliance for its Health Management Unit
  Aim                                                                                                                                                                                             Introduce innovative ways to keep the aging population healthy and prevent them from hospital admission
  Strategy                                                                                                                                                                                        Identifying discharged chronic patients through the Relationship Management Program; the system monitors the health of the patient and alerts the health care provider if the patient\'s test results showed worsening condition, visiting for consult or missing a medical appointment will be monitored as well
  Key finding                                                                                                                                                                                     Alternative methods are needed to explore care delivery for patients while also being aware of the patient\'s needs during their illness journey
  ----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- -------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Complete case studies can be found at: [www.healthspace.asia](http://www.healthspace.asia).

###### 

Summary of three innovations on NCD tertiary prevention in ASEAN[a](#TF0003_25110){ref-type="table-fn"}

  ------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- -------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
  **Innovation 1. Digital Retinal Photography for Diabetics in Rural Communities, The Center of Excellence (COE) for Retina Diseases, Rajavithi Hospital & Institute of Medical Research and Technology Assessment (IMRTA), Department of Medical Services, Ministry of Public Health, Thailand**   
  Focus                                                                                                                                                                                                                                                                                             Diabetic retinopathy (DR)
  Innovation                                                                                                                                                                                                                                                                                        Alternative solutions are explored to bring DR screening into the villages so that more people could benefit
  Aim                                                                                                                                                                                                                                                                                               Bringing eye care to the villagers so that villagers could have DR screening access
  Strategy                                                                                                                                                                                                                                                                                          Identify committed village volunteers who are not medically trained to learn and perform the DR screening
  Key finding                                                                                                                                                                                                                                                                                       A strong political will is needed to implement the Diabetic Blindness Prevention project to the community
  **Innovation 2. Improving Care of Pediatric Patients with Diabetes, Indonesian Pediatric Endocrinology Chapter, Indonesian Pediatric Society (IDAI) and Indonesian Association of Families with Diabetes Mellitus Children (IKADAR)**                                                             
  Focus                                                                                                                                                                                                                                                                                             Diabetes
  Innovation                                                                                                                                                                                                                                                                                        The project lead skilfully capitalised on data to seek funds and also utilised multi-prong approaches for outreach programmes to create awareness
  Aim                                                                                                                                                                                                                                                                                               Establish a comprehensive diabetes management programme for children with type 1 diabetes
  Strategy                                                                                                                                                                                                                                                                                          Identifying the childhood diabetes problem with data, reach out to the funding bodies to present the case and seek funding; building capacity among health care providers and engaging stakeholders and family in awareness programmes
  Key finding                                                                                                                                                                                                                                                                                       Education and awareness creation for the patients and convincing stakeholders are key to successful programme implementation
  **Innovation 3. Community Diabetes Strengthening, Indonesia**                                                                                                                                                                                                                                     
  Focus                                                                                                                                                                                                                                                                                             Diabetes
  Innovation                                                                                                                                                                                                                                                                                        Flexibility and stakeholder engagement strategies to introduce the programme were highlights of the initiative
  Aim                                                                                                                                                                                                                                                                                               Improve the capacity of preventing, detecting, and treating diabetes to reduce the burden of diabetes in Indonesia
  Strategy                                                                                                                                                                                                                                                                                          Establishing diabetes management systems in hospitals and primary health centres in the community
  Key finding                                                                                                                                                                                                                                                                                       Results showed a 15% increase in diabetes education provided in the provincial hospitals and over 20% increase in the puskesmas. A total of 1,237 health professions in all were trained in diabetes management; establishment of specific diabetes clinics
  ------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- -------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Complete case studies can be found at: [www.healthspace.asia](http://www.healthspace.asia).

Analysis {#S0005-S20002_25110}
--------

Five themes which contribute to successful innovation for NCD management were identified based on the themes gathered from the case studies.

Theme 1: Encourage better outcomes through leadership and support {#S0005-S20003_25110}
-----------------------------------------------------------------

The importance of leadership to the change management process is underscored by the fact that change, by definition, requires creating a new system and then institutionalising the new approaches. Change leadership is needed to be the driving force to instill visions and processes that fuel large-scale transformation ([@CIT0016_25110]).

The case studies illustrate that successful programs at least initially depend on the people and the leaders who are driving and implementing the programs. Similar leadership traits were identified in the people who drove the programmes.

These programme leaders were adept at:Identifying both internal and external strengths and weaknesses of themselves and the programmesInfluencing and mobilising team members and partners to complement their skillsUtilising their strong networks to support their vision

Above all, passion, vision, and a strong sense of mission to improve the lives of people were the driving force behind innovation in NCD management in these case studies.

[Table 7](#T0007_25110){ref-type="table"} illustrates examples of how better outcomes are encouraged through leadership and support.

###### 

How better outcomes are encouraged through leadership and support

  -----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
  Barriers or challenges                                                                                                                                                                                            Solution                                                                                                                                                                                                                                          Leadership traits exhibited
  ----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- ------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- ---------------------------------------------------------------------
  **Example: Innovation 1 -- Thailand**                                                                                                                                                                                                                                                                                                                                                                                                                               

   The 'Innovator' lacked experience and had no concrete plan in disease detection programmes\                                                                                                                      Partner like-minded clinicians and hospital managers\                                                                                                                                                                                             • The 'innovator' was able to identify strengths and weaknesses\
   Limited health care staff: The Thai government focus then was on treatment and prevention of acute diseases, rather than on chronic diseases such as diabetes. Hence, medical manpower was trained accordingly   \                                                                                                                                                                                                                                                 • Mobilise the right people to complement strengths and weaknesses\
                                                                                                                                                                                                                    Serve as President of the Nutrition Association and Organising Chairman of the International Congress of Nutrition (2009) to inspire the establishment of a master\'s and an undergraduate programme in Food and Dietetics at Thai universities   \
                                                                                                                                                                                                                                                                                                                                                                                                                                                                      • Utilise networks to advocate for change

  **Example: Innovation 7 -- Malaysia**                                                                                                                                                                                                                                                                                                                                                                                                                               

   Nurses and medical assistants (MAs) were unable to refer patients with cancer symptoms to the district hospital due to the referral system limitations\                                                          Change the workflow process in partnership with the State Health Department to allow nurses and MAs to refer patients directly\                                                                                                                   • Utilise networks to advocate for change\
   Doctors in the district hospital do not see patients who were referred by the nurses and MAs. This affects the nurses and MAs morale to refer patients                                                           \                                                                                                                                                                                                                                                 • Leadership commitment and support
                                                                                                                                                                                                                    Nurses and MAs would alert the programme leader directly so that action could be taken                                                                                                                                                            
  -----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Theme 2: Strengthen inter-disciplinary partnerships {#S0005-S20004_25110}
---------------------------------------------------

Collaboration is based on the understanding that individual and community well-being is determined as much by social, environmental, and economic systems as by health care provision. Hence, the promotion and maintenance of health does not belong to one professional group or sector. Partnership constructs are widely advocated in order to implement strategies to influence the wider determinants of health and health inequalities, and thus secure population health improvement. Partnerships are seen as important tools for improving public health outcomes because shared intelligence of both 'soft' and 'hard' information improves the understanding of the needs and wants of the local communities. It also provides opportunities for shared learning ([@CIT0017_25110]). Yet, it is also recognised that partnership is neither easy nor a panacea for tackling health issues. Central to partnership working is an awareness of different working cultures and the roles of individuals and professionals can influence outcomes of collaboration.

For participants to believe that the partnership is beneficial, a clear defined vision of what needs to be achieved has to be established ([@CIT0018_25110], [@CIT0019_25110]). Hence, taking time to identify shared values through open discussions is deemed to be the first step in partnership. For example, to solicit support for the implementation of the Package of Essential NCD interventions in Pateros, the project leader engaged key stakeholders in the health care system and policy makers in Pateros. The consultation workshop involving the key stakeholders helped to establish a defined goal. The mayor of Pateros was also advised on the growing economic and social burden of NCDs in Pateros, paving the way for securing the necessary funding.

In the community diabetes innovation in Indonesia, the project leader also recognised that strengthening government partnership is also important hence one of the key strategies is to continually advocate at all levels of the government.

Theme 3: Community ownership is key {#S0005-S20005_25110}
-----------------------------------

Community ownership contributes to effective initiatives. NCD prevention and treatment generally requires patients to alter entrenched behaviours. Medical professionals, however, have limited bandwidth and resources to consistently monitor patients. As such, community members play an important role in serving as doctors' conduits to support and promote lifestyles that mitigate NCDs.

In Malacca, whole communities are educated on caloric counting and ways to prepare healthier foods. The village chief is an example of a health ambassador who serves to inspire the entire village. The community in Kampung Pantai Peringgit comes together to exercise by walking while at the same time inspecting and removing potential breeding sites for the *Aedes* mosquito, which transmits dengue to humans.

The importance of community ownership was also recognised by Dr. Paisan Ruamviboonsuk, project leader in 'Digital Retinal Photography for Diabetics in Rural Communities' who brought eye care to people in the rural areas of Thailand. He articulated, 'One of the most important elements that made this initiative a success was giving an opportunity to local community health care personnel in rural areas, who were not trained in ophthalmology at all, to solve a problem in public health ophthalmology for their own people. They run their own project and they can do it successfully'.

Theme 4: Recognise the needs of the people and what appeals to them {#S0005-S20006_25110}
-------------------------------------------------------------------

To garner support and sustain results, programmes must incentivise and appeal to all stakeholders involved.

Examining the success of the Vietnamese blood pressure control program, the consistent monitoring and measurements of progress were important factors that helped to sustain the program. Dr. Quang Ngoc Nguyen, cardiologist at the Vietnam National Heart Institute and project leader, emphasised, 'We had funding for only a few years to pay for the high blood pressure medicines. After that, the villagers had to pay for the medicines out of their own pockets, and they did! And this was because we measured. They could see for themselves the difference taking medicines made to their blood pressure and this encouraged them to continue'. The element that contributed to the program\'s success was measuring and associating health and well-being to the villagers' adherence to medication.

In another example of a national initiative to modify eating behaviours and encourage Singaporeans to eat healthily, the Health Promotion Board (HPB) worked with hawkers to launch Singapore\'s 'Healthy Hawker' initiatzive ([@CIT0020_25110]). To garner participation from the hawkers, HPB structured and marketed the program so that hawkers could see tangible benefits. It was reported that hawkers had a tripling of sales of dishes made with brown rice and wholegrain noodles and more importantly, earnings went up by at least 10% thus encouraging hawkers to support the programme.

However, different communities are in varying stages of willingness and readiness to change. Hence, community engagement and needs identification plays an important role. To address this, Dr. Noraryana in Malacca presented village leaders with a menu of options to enable leaders to select and tailor programs to suit their own community\'s needs and interests.

Theme 5: Raise awareness through capacity building and increasing health literacy {#S0005-S20007_25110}
---------------------------------------------------------------------------------

One recurrent theme throughout the case studies is the importance of education for capacity building among the health care professionals and patient education for patients.

In the example of introducing early cancer detection in Sarawak, the team was unable to reach out to the local villages to educate them on early cancer detection. However once they identified the maximum point of leverage -- the medical assistants (MAs) and nurses who were highly regarded by the villagers, the outreach efforts were much more successful. The MAs and nurses lived in the villages hence they knew the villagers well and were able to establish rapport with them. By engaging and training the MAs and nurses who had a desire to upgrade their medical skills and knowledge, the programme\'s outreach expanded.

Increasing health literacy and awareness of disease conditions among patients was also a key strategy through most of the case studies. Patient education materials and methods were contextualised and customised to fit the rural villagers' local norms. To raise awareness of diabetes among stakeholders and the general public, mass media campaigns were also conducted in Indonesia\'s diabetes program. Dr. Aman Pulungan, the project leader, had appeared on 'live' television speaking about childhood diabetes.

Discussion {#S0006_25110}
==========

Four points are worth noting. First, there is no dearth of innovations in NCD management occurring throughout ASEAN countries, and there are myriad opportunities for ASEAN countries to learn from each other.

Second, a common observation from the cases is the frugality of innovation. For example, Vietnam\'s blood pressure control program works out to US\$ 0.06 per villager; Malaysia\'s cancer control program costs US\$ 9,250 a year. The Indonesian effort to improve diabetes health care delivery across eight sites in Java, Sumatra, and Sulawesi needed less than half a million US dollars from the World Diabetes Foundation ([@CIT0021_25110]). In 'See and Treat' programs to address cervical cancer, inexpensive household vinegar is the key ingredient.

However, more important than frugality is the third noteworthy issue which is the needed flexibility in deploying funds. We had identified earlier the importance of community engagement and local solutions, and this necessitates on-site adaptation to meet local needs. Hence, although funds can be secured nationally or at state-level, their use is local. One commonly expressed frustration was the restriction and conditions on the use of funding. For example, programmes received funds that allowed for commercially printing materials but not for purchasing computers, printers, and paper which would have been more cost-effective. We spoke to many leaders who highlighted examples of having to 'work around' funders' conditions and obtaining funding from varied sources so that collectively, the programme\'s resource needs could be adequately covered.

The success of NCD management programmes depends on the empowerment of the local community and local leadership. The practical reality is that different communities have different ways of executing projects and hence adopt different ways of using funds. Funding agencies need to recognise this and strike that balance between appropriate governance and accountability and enabling recipients to work efficiently and expeditiously. Our case series suggests that the best funding agencies, whether governmental or non-governmental, are the ones that are actively involved in the program with an on-site presence and quick and easy approval processes for any variations from the submitted proposal.

It is critical that practitioners have the freedom to allocate these resources flexibly to avoid waste and inefficiencies. This is in some ways akin to start-up investing where investors bring funding and short- and long-term objectives but leave the management team otherwise largely alone to execute. The requirement to deploy resources as flexibly as possible is necessary given the rapidly changing market dynamic. In innovating in health programs, the process of executing often brings new learning. The opportunities to incorporate new learning into the program are important. Budget allocations and interim milestones should hence be flexible enough to allow for evolution and flexibility.

Strengths of the study {#S0006-S20001_25110}
----------------------

This study presents innovative health promotion efforts towards NCD management. It highlights the need to be culturally aware when engaging stakeholders and the patient groups. More importantly, this study highlights a common trait identified throughout the whole case series -- political will and strategic engagement of key stakeholders are the key factors for successful programmes implementation.

Limitations of the study {#S0006-S20002_25110}
------------------------

Although we have cast the net widely in terms of participants, the sample may not represent the full spectrum of innovations in ASEAN. We acknowledge that there are challenges in inter-sectoral collaboration, and we do not attempt to simplify the complex nature of stakeholder engagement and collaboration. However, our main aim was to identify common themes that allow for successful innovations in the respective ASEAN countries.

Conclusions {#S0007_25110}
===========

Innovation is vital in enabling ASEAN nations to successfully address the growing crisis of NCDs. More of the same or wholesale transfers of developed world models will lead to financially unsustainable programmes or programmes lacking appropriate human capital. The case studies have demonstrated the transformative impact of innovation and identified key factors in successful implementation. Beyond pilot success, the bigger challenge is growing from 'seed to scale'. Medical technologies are crucial but insufficient; passionate and engaged leaders and communities enabled by enlightened policy makers and funding agencies matter.

In order to tackle the growing challenge of NCDs, we propose three recommendations to support innovations in NCD management:

Build an Asian databank of innovations for addressing the growing burden of diseases arising from NCD {#S0007-S20001_25110}
-----------------------------------------------------------------------------------------------------

The innovation databank should become a first-call resource for ideas and solutions for ASEAN countries to counter NCD. Evidence on the effectiveness, value-for-money, and likely impact of the innovations could be made available online. Information should be free and publicly accessible. Innovations that are unable to show impact and sustainability will also be included as this could present as learning points and future references.

Introduce platforms for innovators to engage with each other, funders, and policy makers {#S0007-S20002_25110}
----------------------------------------------------------------------------------------

Providing platforms for networking would enable like-minded innovators to share resources and practices and to provide support for further innovations. The inclusion of funders and policy makers would also enhance mutual understanding and enable decision makers to understand the needs and challenges of the people on the ground when implementing programs.

Support the NCD management innovators in bringing from SEED to SCALE and building up sustainable business models {#S0007-S20003_25110}
----------------------------------------------------------------------------------------------------------------

The SEED to SCALE theory of social change promulgated by Future Generations ([@CIT0022_25110]) suggests that the most available and sustainable approach to scaling up successful pilots lies in redirecting how people apply their energies. The most valuable resource is not money but the energy and enthusiasm of the community which is created and reinforced by autonomy and ownership. Hence, supporting the innovators to determine their own priorities and focus on practical solutions would enhance momentum for change and solutions to fit local circumstances.
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Guided by the mantra "One Vision, One Identity, One Community," the 10 member countries of the Association of Southeast Asian Nations (ASEAN) are now gearing toward full regional economic integration by 2015. As laid out in the ASEAN Economic Community Blueprint, the goal is to transform Southeast Asia into 'a single market and production base, a highly competitive economic region, a region of equitable economic development, and a region fully integrated into the global economy' which will allow free flow of goods, services, investment, capital, and skilled labor ([@CIT0001_25749]). Given these developments, a further increase in population mobility within the region can be expected in the coming years. For example, the regional bloc has developed 'Mutual Recognition Arrangements' that seek to harmonize professional qualification standards, regulations, and procedures across ASEAN member states to facilitate the freer movement and employment of qualified and certified personnel such as doctors, nurses, and dentists ([@CIT0002_25749]).

Migration, however, is not a new challenge for the ASEAN region. For the past three decades, Southeast Asia has already become one of the world\'s most dynamic regions, with a huge volume of migrant workers moving both within the region and between ASEAN and the rest of the world ([@CIT0003_25749]). In addition to inter- and intra-regional labor migration, other migration trends have been observed in Southeast Asia, such as undocumented or irregular migration ([@CIT0004_25749]) and human trafficking, especially of women and children, for forced labor and the sex industry, which reveal migration\'s most shameful face ([@CIT0005_25749]--[@CIT0007_25749]). On the contrary, the region\'s visa-free policy for ASEAN citizens facilitated the high flux of tourists and other types of temporary migrants from one ASEAN country to another ([@CIT0008_25749]). More tourists from other regions are also expected to enter ASEAN\'s premises once the plan to issue a common visa, similar to the European Union\'s Schengen visa, is implemented ([@CIT0009_25749]).

Health, well-being, and rights of migrants in ASEAN {#S0002_25749}
===================================================

Unfortunately, while much attention, including in academic literature, has been devoted to the economic benefits and risks of intra-regional labor migration as well as the social costs of irregular migration and human trafficking within ASEAN, the health and well-being of migrants themselves still remain to be examined ([@CIT0010_25749]). For decades, the discourse about health and migration has merely focused on issues pertaining to infectious disease spread and border control measures ([@CIT0011_25749]), a narrow view that ignores the individual migrant\'s well-being and dignity.

Various international declarations and policy instruments have already underscored that health is a fundamental human right that should be enjoyed by all people, including migrants ([@CIT0012_25749]--[@CIT0014_25749]). In particular, the International Convention on the Protection of the Rights of All Migrant Workers and Members of their Families also emphasized migrants' right to 'receive any medical care that is urgently required for the preservation of their life or the avoidance of irreparable harm to their health ... on the basis of equality of treatment with nationals of the State concerned' ([@CIT0015_25749]). The 2008 World Health Assembly Resolution 61.17 also urged countries to 'promote migrant-sensitive health policies' and to 'devise mechanisms for improving the health of all populations, including migrants' ([@CIT0016_25749]). Finally, the health of migrants was also featured in the World Migration Report 2013 published by the International Organization for Migration. It is the first-ever report of its kind that focused on migrant well-being, thereby placing the migrant at the center of migration discourse ([@CIT0017_25749]).

In Southeast Asia, several efforts are also under way to build momentum around the issue of migrant rights and welfare. In 2007, the ASEAN member countries signed the Declaration on the Protection and Promotion of the Rights of Migrant Workers, which laid down the obligations of sending and receiving states in promoting the fundamental rights and dignity of migrant workers and their families ([@CIT0018_25749]). Protecting migrants' rights was also identified as a strategic objective under the ASEAN Socio-Cultural Community (ASCC) Blueprint ([@CIT0019_25749]). Unfortunately, neither of the said regional instruments explicitly mentioned Migrants\' right to health or health-related obligations of ASEAN member states toward migrant workers and other people on the move.

Now more than ever, addressing migrant health is necessary, as health problems faced by migrants have become increasingly glaring in recent years. For example, HIV--AIDS has been a major concern among migrants in Southeast Asia ([@CIT0020_25749]), particularly among migrant workers entering Thailand ([@CIT0021_25749], [@CIT0022_25749]) and 'Overseas Filipino Workers' returning or even deported back to the Philippines ([@CIT0023_25749], [@CIT0024_25749]). In addition, limited access to healthcare among migrants has also been featured in recent regional dialogues organized by various intergovernmental organizations ([@CIT0025_25749]). Unfortunately, little information is known about other health vulnerabilities commonly experienced by migrants such as occupational hazards, injuries, and chronic non-communicable diseases.

Worldwide momentum for universal health coverage -- are migrants included? {#S0003_25749}
==========================================================================

While migration continues to shape the health of Southeast Asians, the global health community is rallying around the goal of achieving universal health coverage (UHC), which is defined by the World Health Organization (WHO) as providing all people with access to needed health services without incurring financial hardship ([@CIT0026_25749]). UHC has already been achieved by most developed countries, in particular for their own citizens, and is now being pursued by being pursued by almost one hundred countries ([@CIT0027_25749]), including members of ASEAN ([@CIT0028_25749]), with varying levels and speed of progress. Furthermore, UHC is now being advocated by the global health community as an intrinsic component of the health goal for the post-2015 development agenda ([@CIT0029_25749]). Today, most countries already have or are establishing pre-payment and risk-pooling systems that combine tax-based financing with premium-based social health insurance and veer away from inefficient and expensive 'fee-for-service' payment models, all aimed to reduce out-of-pocket expenditures and prevent impoverishment among households ([@CIT0030_25749]).

With this timely campaign toward UHC spreading across the world and particularly within the ASEAN region, and given the background of increasing international migration as described earlier, it is legitimate to ask the question, "Are migrants included in UHC in 'One ASEAN'?" This paper therefore seeks to explore the nexus between migration and UHC in the ASEAN context, and in particular to examine the nature and level of inclusion of migrants in the UHC schemes of various ASEAN countries.

While diverse frameworks have been developed to build a common understanding of UHC, this paper uses the classic UHC cube introduced by the WHO as a guiding framework for analysis ([@CIT0031_25749]). The question of whether migrants are considered, enrolled, and covered falls at large under the first dimension of UHC which is population coverage, represented by the x-axis of the cube ([Fig. 1](#F0001_25749){ref-type="fig"}).

![Three dimensions to consider when moving toward universal health coverage, with emphasis on migrant population coverage. Adapted from Ref. ([@CIT0031_25749]).](GHA-8-25749-g001){#F0001_25749}

Nevertheless, this paper attempts to also tackle the other two dimensions -- benefit coverage (termed 'services' in [Fig. 1](#F0001_25749){ref-type="fig"}), which pertains to the range of healthcare services (promotive, preventive, curative, rehabilitative, palliative) that are provided and paid for by the UHC system; and the level of financial protection (termed 'direct costs' in [Fig. 1](#F0001_25749){ref-type="fig"}), which pertains to the proportion of costs of services covered by the financing scheme. While population coverage is usually given priority first, the two other dimensions are also important for migrants -- ideally, in a UHC system, they should at least be enjoying the same basic benefits as well as some level of financial protection (through reduction of cost-sharing resulting in out-of-pocket payments \[OPPs\]) that are accorded to non-migrants in the countries of origin and destination alike. Furthermore, ideally, migrant-relevant health services such as medical screening and packages for travel- and occupation-related conditions should also be included in the range of benefits covered.

Methodology {#S0004_25749}
===========

Since migration is a broad term, this paper only focused on international migrants, particularly international labor migrants and undocumented or irregular migrants (In this paper, the two terms are used interchangeably.). Internal migrants, particularly internally-displaced persons as a result of natural calamities or conflicts, are therefore not included in this paper. Nevertheless, UHC reforms should also consider internal migration to ensure people\'s access to healthcare anywhere within a country\'s borders (i.e. portability of health benefits).

For the purpose of this analysis, five out of the 10 ASEAN countries were selected -- Indonesia, Malaysia, Philippines, Singapore, and Thailand. While a major consideration for the selection is the familiarity with and interest in these identified countries among the authors, these countries also best represent the entire Southeast Asian region in terms of both migration trends and UHC status. Two countries -- Indonesia and Philippines -- are predominantly sending countries, while Malaysia, Singapore, and Thailand are major destinations for migrant workers. Furthermore, the five countries are at varying stages in the evolution of UHC.

As this topic is a new area of policy and research, a scoping review approach was adopted. Relevant literature, including grey literature such as government policy documents and reports, media articles, as well as publications made by international institutions, published from 2000 to 2014 was reviewed, with the exception of UN resolutions and national laws enacted before 2000. Key terms such as 'UHC', 'health insurance', 'Southeast Asia', 'migrant', as well as the names of the five countries were used to search for references in Google, Google Scholar, and PubMed. Grey literature published in the native languages of Indonesia, Malaysia, and Thailand were also searched and provided by authors who are familiar with migration and UHC issues in those countries. Reference sections of retrieved articles were also checked for other relevant sources that were not captured by the aforementioned search engines.

Latest comparable migration- and UHC-related data were compiled and analyzed manually. Current migration trends, such as migrant stocks and flows, and migrant policies and issues in each country were briefly described. This was followed by discussions about ongoing developments in the UHC projects of the five study countries as well as the migrant health-related features of these systems, with emphasis on the three dimensions of the WHO UHC cube when applicable. Gaps, challenges, and opportunities for mainstreaming migrant health into UHC were then identified.

Results {#S0005_25749}
=======

Migration trends and policies in ASEAN {#S0005-S20001_25749}
--------------------------------------

[Table 1](#T0001_25749){ref-type="table"} summarizes the diverse migration profiles among the five ASEAN countries. Among the receiving countries, Thailand has the largest absolute number of in-migrants, followed by Malaysia and Singapore. However, as a percentage of population, migrants make up almost half of Singapore\'s total population, compared to only 8.3% in Malaysia and 5.6% in Thailand. It should be noted that, while this paper focuses on inclusion of migrant workers and undocumented migrants, these values also include foreign permanent residents (especially in the case of Singapore) as well as refugees and other migrant categories.

###### 

Migration trends in five ASEAN countries

  ----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
  Parameter                 Description                                                                                                                                           Indonesia                      Malaysia                                         Philippines                                                       Singapore         Thailand                            Sources of data
  ------------------------- ----------------------------------------------------------------------------------------------------------------------------------------------------- ------------------------------ ------------------------------------------------ ----------------------------------------------------------------- ----------------- ----------------------------------- ------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
  General trend             Depends on the percentage out- or in-migration of total population                                                                                    Sending                        Receiving                                        Sending                                                           Receiving         Receiving                           

  Out-migration             Stock estimate of citizens overseas (most recent update available)\                                                                                   2,992,550--6,000,000 in 2013   Estimated at 1 million in 2010                   10,489,628 as of December 2012 in 218 countries and territories   192,300 in 2011   1,006,051 as of beginning of 2010   Indonesia: ([@CIT0032_25749])\
                            Includes permanent, temporary, and irregular migrants; tourists not included                                                                                                                                                                                                                                                                                  Malaysia: World Bank. Malaysia Economic Monitor: Brain Drain. Kuala Lumpur: World Bank Malaysia; April 2011. Available from: <http://www-wds.worldbank.org/external/default/WDSContentServer/WDSP/IB/2011/05/02/000356161_20110502023920/Rendered/PDF/614830WP0malay10Box358348B01PUBLIC1.pdf> \[cited 10 May 2014\] Philippines: Commission on Filipinos Overseas. Stock Estimate of Overseas Filipinos (as of December 2012). Manila: CFO; 2012. Available from: <http://www.cfo.gov.ph/images/stories/pdf/StockEstimate2012.pdf> \[cited 10 May 2014\]\
                                                                                                                                                                                                                                                                                                                                                                                          Singapore: National Population and Talent Division of the Prime Minister\'s Office, Singapore Department of Statistics, Ministry of Home Affairs, and Immigration & Checkpoints Authority. Population in Brief 2011. Singapore: September 2011\
                                                                                                                                                                                                                                                                                                                                                                                          Thailand: Huguet JW, Chamratrithirong A. Thailand Migration Report 2011 -- Migration for development in Thailand: Overview and tools for policymakers. Bangkok: IOM Thailand; 2011

                            As a percentage of total population                                                                                                                   1.24--2.49                     3.54                                             11.23                                                             3.79              1.52                                Total population data (2010 estimates) from the United Nations, Department of Economic and Social Affairs, Population Division (2012). World population prospects: the 2012 revision. Available from: <http://esa.un.org/unpd/wpp/Excel-Data/population.htm> \[cited 24 June 2014\]

  Outward labor migration   Number of deployed workers or skilled migrants overseas in a given year (most recent estimate)                                                        512,168 deployed in 2013       Approximately 330,000 skilled migrants in 2010   1,802,031 deployed in 2012                                        No information    147,623 deployed in 2011            Indonesia: National Agency for the Protection and Placement of Indonesian Migrant Workers (BNP2TKI). Available from: <https://docs.google.com/file/d/0B9zVxTquSWwdQnUwVFlreHI0Y0NaT29JSDBFVnpOS3l1ZkJZ/edit>\
                                                                                                                                                                                                                                                                                                                                                                                          Malaysia: World Bank. Malaysia Economic Monitor: Brain Drain.\
                                                                                                                                                                                                                                                                                                                                                                                          Kuala Lumpur: World Bank Malaysia; April 2011. Available from: <http://www-wds.worldbank.org/external/default/WDSContentServer/WDSP/IB/2011/05/02/000356161_20110502023920/Rendered/PDF/614830WP0malay10Box358348B01PUBLIC1.pdf> \[cited 10 May 2014\]\
                                                                                                                                                                                                                                                                                                                                                                                          Philippines: ([@CIT0044_25749])

                                                                                                                                                                                                                                                                                                                                                                                          Thailand: Ministry of Labor, Department of Employment, (2011) as cited in ([@CIT0045_25749])

  In-migration              International migrant stock at mid-year, 2013\                                                                                                        295,433 (C,R)                  2,469,173 (B,R)                                  213,150 in 2013 (C,R)                                             2,323,252 (B)     3,721,735 (B,R)                     ([@CIT0042_25749])
                            Includes migrant workers, undocumented migrants, refugees, asylum-seekers, students, and other groups of foreign nationals residing in the country\                                                                                                                                                                                                           
                            (B) Foreign-born (C) Foreign citizens (R) includes refugees                                                                                                                                                                                                                                                                                                   
  ----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

When it comes to the sending countries, the Philippines reported the largest migrant stock overseas, with nearly 11% of its total population living or working outside of the country. The total includes permanent, temporary, as well as irregular migrants. However, Indonesia is facing difficulties in tracking their migrant flow and arriving at more precise estimates ([@CIT0032_25749]) hence the wide estimated range of 3--6 million Indonesians abroad, which nevertheless still reflects a considerably huge out-migration.

Among the three main receiving countries, demand for migrant labor remains high. In Singapore and to an extent, in Malaysia, migrants span the entire skill spectrum, with high-skilled migrants in knowledge industries at one end, and low-skilled migrants concentrated in sectors such as construction, manufacturing, the marine industry, domestic work (house help) and the service sector at the other. Because of the language requirement, there are arguably fewer high-skilled migrants in Thailand; however, its economy remains highly dependent on low-skilled labor, which contribute an estimated 7--10% of the total value of industry, and 4--5% that of agriculture ([@CIT0033_25749]).

Despite continuing high demand for migrant labor, all three receiving countries use restrictive policies to varying extents to discourage the use of migrant labor and to prevent permanent settlement of migrant workers. In Singapore for example, employers must pay worker levies to the government (higher for low-skilled than high-skilled workers) as well as SGD 5,000 (USD 4,010) in security bonds (money is returned upon repatriation of worker), and must adhere to sector-specific dependency ceilings. For instance, construction companies are required to hire at least one local worker for every seven foreign workers ([@CIT0034_25749]). 'Foreign workers' (as opposed to 'foreign talents' which refer to highly-skilled workers) are usually hired on short-term contracts (1--2 years).

In countries with large numbers of irregular migrants such as Thailand and Malaysia, intermittent crackdowns, raids on migrant workplaces, and deportations are common, particularly during times of economic or political crises ([@CIT0035_25749]). ASEAN countries also deploy migrant labor policy as a foreign policy tool. For example, Indonesia and Cambodia impose periodic bans on sending domestic workers (i.e. house helpers) to Malaysia in response to poor treatment by employers.

From a sending country\'s perspective, the Philippines had a long history as a sending country especially since the 1970s when labor migration became a centerpiece program in order to address massive unemployment. In 2013 alone, remittances sent by OFWs to families left behind in the Philippines totaled at nearly USD 22.9 billion or 8.4% of the country\'s gross domestic product (GDP) ([@CIT0036_25749]).

Cognizant of the importance of OFWs in Philippine society, the country has through the years developed a sophisticated suite of policies and programs designed to advance their rights and welfare ([@CIT0037_25749]), including minimum employment standards for compliance by foreign employers; a social security system that OFWs may register into -- the Overseas Workers Welfare Administration (OWWA), considered the first and biggest migrant welfare fund in the world ([@CIT0038_25749]); and an extensive network of labor attaches deployed to Philippine embassies and consulates in receiving countries mandated to provide necessary assistance, to name a few. Furthermore, the country has been lauded for its extensive use of bilateral labor agreements that lay down obligations of both the Philippines and the receiving country in order to facilitate the orderly deployment of OFWs as well as to ensure migrant protection ([@CIT0039_25749]).

Today, Indonesia, the other major sending country in ASEAN, is also beginning to institute similar policies to protect its citizens overseas. For example, the National Agency for the Placement and Protection of Indonesian Migrant Workers (BNP2TKI) was established in 2006 to oversee the deployment of labor migrants and provide direct welfare and protective services. However, irregular migration remains a huge challenge especially for Indonesia. For example, BNP2TKI reported that in the period of 2006--2012, there were about 4 million Indonesian migrant workers overseas, while the number of undocumented Indonesian migrant workers was estimated to be two to four times higher ([@CIT0040_25749]). It was even suggested that the Indonesia--Malaysia migration corridor could be the second largest in the world, surpassed only by that between Mexico and the United States ([@CIT0041_25749]).

In terms of intra-regional migration within ASEAN, Malaysia remains the top destination for Indonesians (35% of its overseas citizens) ([@CIT0042_25749]) and Filipinos (686,547 deployed as of 2012) ([@CIT0043_25749]), while Singapore ranks third in terms of countries with newly hired and re-hired OFWs from the Philippines in 2012 ([@CIT0044_25749]). Nonetheless, the Philippines still sends more OFWs to the Middle East than to its neighboring Southeast Asian countries. Meanwhile, as of 2012, roughly 2.5 million of Thailand\'s low skilled migrants hailed from neighboring countries Cambodia, Laos, and Myanmar, with 1.5 million comprising of either family members of registered migrant workers or undocumented workers ([@CIT0045_25749]).

Migrant inclusion in UHC among ASEAN countries {#S0005-S20002_25749}
----------------------------------------------

### Receiving countries

Among receiving countries, Thailand\'s government spends comparatively more as a percentage of total health expenditure (75.5%) than Malaysia (55.2%) and Singapore (31%), and has lower OPPs than either country (13.5%) ([Table 2](#T0002_25749){ref-type="table"}). Nevertheless, all three countries have either claimed or been reported to have achieved UHC according to their respective definitions, which in general pertains to healthcare coverage at least for their own citizens ([@CIT0046_25749]--[@CIT0048_25749]). Thailand and Malaysia adopts a predominantly tax-based financing model, with those employed covered through payroll taxes while the rest of the population, including the poor and the informal sector, through general taxation. Malaysia however has long been considering to shift from a tax-financed system to a social health insurance ([@CIT0049_25749]), which could either be an opportunity or further threat to migrant inclusion in UHC if this aspect is not addressed early in the discourse. On the contrary, Singapore\'s UHC system is financed through medical savings, taxes, and premiums collected through its voluntary scheme for catastrophic illnesses, as described later.

###### 

Health financing among the five ASEAN countries

                OPP as% total expenditure on health, 2012[a](#TF0001_25749){ref-type="table-fn"}   Total expenditure on health as% of GDP, 2011[b](#TF0002_25749){ref-type="table-fn"}   General government expenditure on health as% of total expenditure on health, 2011[b](#TF0002_25749){ref-type="table-fn"}
  ------------- ---------------------------------------------------------------------------------- ------------------------------------------------------------------------------------- --------------------------------------------------------------------------------------------------------------------------
  Indonesia     45.3                                                                               2.7                                                                                   34.1
  Malaysia      35.6                                                                               3.8                                                                                   55.2
  Philippines   52                                                                                 4.1                                                                                   33.3
  Singapore     58.6                                                                               4.6                                                                                   31
  Thailand      13.1                                                                               4.1                                                                                   75.5

World Bank (2014). The World Bank DataBank. Available from: <http://databank.worldbank.org/data/home.aspx> \[cited 5 July 2014\].

World Health Organization (2014). Global Health Observatory. Available from: <http://www.who.int/gho/en/> \[cited 3 August 2014\].

### Thailand

Thailand\'s National Health Act of 2002 ([@CIT0050_25749]) mandated that all Thai citizens not covered by existing schemes for civil servants (Civil Servant Medical Benefit Scheme or CSMBS) and formal private sector employees (Social Security Scheme or SSS) are entitled to the Universal Coverage Scheme (UCS); today, UCS covers approximately 75% of the total population. Legal migrants in the formal sector are also covered under the SSS. In addition, since 2001, the Compulsory Migrant Health Insurance (CMHI) has been enrolling migrant workers upon conduct of pre-employment health screening. Unlike the UCS, which is under the National Health Security Office, CMHI is administered directly by the Ministry of Public Health. Under the CMHI, health benefits, including outpatient and inpatient care, are linked to the hospital where the migrant was registered and screened ([@CIT0051_25749]). Irregular migrants are also allowed to opt into the CMHI, and an insurance package for migrant children up to age 7 years is available with annual fees of THB 365 (USD 12) ([@CIT0052_25749]).

There are however limitations to the CHMI. First, in August 2013, the annual premium, which is paid in advance by the employer and then later deducted from the migrant\'s wage, was raised from THB 1,300 to 2,200 (from USD 40 to 68). If they wish to continue their membership in the scheme, migrant workers also have to pay an additional THB 600 (USD 19) for the compulsory health screening every year, as the law is not clear on who should defray the examination cost. Moreover, in general, the benefits are still not the same as the ones made available to Thai citizens under UCS; examples of services not provided for CMHI members but guaranteed to UCS members include as therapy for psychotic and substance abuse patients, dental prosthesis, hemodialysis, and kidney transplant ([@CIT0053_25749]). CMHI is generally not portable as it is linked to the province and hospital where the migrant originally registered. Migrant coverage still needs to be expanded, since, as of August 2013, the scheme has only registered 66,000 out of the 1 million targeted beneficiaries ([@CIT0054_25749]).

Additionally, while the CMHI policy is quite open for undocumented migrants to be registered to the scheme, some hospitals may request various documents that can deter undocumented migrants from enrolling in the scheme. For instance, in Samut Prakan and Chiang Mai, a recent study found that hospitals often require at least one official document to purchase insurance, such as a temporary legitimate residence permit (also known as Tor Ror 38/1), a passport, or, for undocumented migrants without these identity documents, an approved document from the employer such as their house registration ([@CIT0055_25749]). Reasons for such documentary requirements include concerns that the card will be rented out to other migrant workers (as had occurred in some cases) and a general unease among some providers about selling the card to undocumented migrants -- who themselves may not feel confident to approach the hospital and purchase the card ([@CIT0055_25749]).

### Malaysia

Since 2011, Malaysia has been implementing the *Skim Perlindungan Insurans Kesihatan Pekerja Asing* (SPIKPA; Hospitalization and Surgical Scheme for Foreign Workers), the mandatory private medical coverage scheme for all foreign workers. Enforced by the Ministry of Health, all foreign workers are required to take up this compulsory scheme from one of 28 insurance providers ([@CIT0056_25749]), with a premium of MYR 120 (USD 34) and a total coverage of MYR 10,000 (USD 2,778) for use of any health services in the public health system ([@CIT0057_25749]). The scheme is mandatory for foreign workers in all sectors (premiums paid by employer or worker), but it is optional for house helpers and plantation workers (whose premiums must still be paid by employers). In Sabah however the rules differ slightly -- plantation owners are required to pay for the premium for their workers. By the end of 2011, an estimated 1.2--1.4 million out of 1.8 million registered migrant workers were covered by the SPIKPA scheme ([@CIT0058_25749], [@CIT0059_25749]). Unlike Thailand\'s CHMI, SPIKPA does not allow irregular migrants to opt into the scheme.

In addition, migrant workers are also covered under the Workmen\'s Compensation Act (WCA), which provides for lump sum payments for death and disability and stipulates regulations on employer payment of medical costs. The scheme however has been criticized as the maximum liability of employers, which is MYR 300 (USD 84) for surgical ward treatment and MYR 250 (USD 70) for operation charges, as well as the maximum compensation, which amounts to only MYR 23,000 (USD 6,388) in the case of permanent disablement, are hugely insufficient ([@CIT0060_25749]).

Migrant workers are however not eligible to enroll in another worker protection scheme, the Social Security Organization (SOCSO), which provides insurance coverage against job-related injuries and disabilities, workplace accidents, occupational diseases and death ([@CIT0061_25749]). Another scheme, the Employee Provident Fund (EPF), requires mandatory monthly contribution among Malaysian formal sector workers which provides disbursements for medical care; however, registration remains optional for migrant workers. As a default, private sector employers may also opt for private insurance schemes for their workers.

Among those not covered (partially or fully) by any of these financing schemes, Malaysian citizens pay MYR 1 (USD 0.28) for every consultation with a general practitioner and MYR 5 (USD 1.39) with a specialist. However, non-citizens are charged MYR 15 (USD 4.2) and MYR 60 (USD 17), respectively ([@CIT0062_25749]). Surgeries and other specialist services incur higher OPPs, although Malaysian patients in third class wards at public hospitals can only be billed up to a maximum of MYR 500 (USD 139), or half of that for those aged 60 or over ([@CIT0058_25749], [@CIT0063_25749]). However, for foreigners including migrant workers, the minimum deposit is MYR 400 (USD 111.1) for third class wards and MYR 800 (USD 222.2) for surgical cases. While the WCA stipulates that medical charges above the maximum employer liability should come from public funds, in practice some migrant workers are left with excessive bills that they cannot pay.

In order to access public health services, migrant workers need to produce their private insurance card at the hospital registration counter, omitting the need for upfront cash payments ([@CIT0058_25749]). In practice however, many employers keep migrant\'s passports and health cards, making it difficult for them to seek treatment ([@CIT0064_25749]). Nonetheless, the public sector technically cannot refuse emergency care to those who cannot pay via prepaid insurance or OPPs, including irregular migrants.

### Singapore

Finally, Singapore\'s healthcare financing framework adopts what is called "multiple layers of protection," which combines heavy government subsidies for acute hospital care with contributory schemes for primary care and catastrophic illnesses (popularly known as 3M) ([@CIT0065_25749], [@CIT0066_25749]). The first 'M' refers to Medisave, a compulsory individual medical savings account to which employers and employees contribute, and which can be used to pay for medical expenses. MediShield, the second financing mechanism, is a low-cost and voluntary medical insurance scheme for catastrophic expenditures, and is typically used for larger medical bills. Currently, Singaporean citizens are allowed to opt out of this publicly-administered risk pool should they prefer to avail of private insurance. Recent changes to MediShield will make it a compulsory scheme with lifelong protection, making it more progressive (risk pooling across the entire population) than its predecessor. The third scheme, MediFund, constitutes the final safety net for needy Singaporean patients. It is a medical endowment fund set up by the government to cover those who cannot pay medical bills, covering those with lower incomes but also those who earn more but face large bills relative to their income.

Migrants in Singapore, whether high- or low-skilled workers, are not included under the 3M scheme, hence the private coverage options made available for them. Employers of high-skilled workers (registered under the 'Employment Pass' permit) are not required to purchase medical insurance, while for Work Permit holders (low-skilled foreign workers) or S-Pass holders (semi-skilled foreign workers), employers are required to purchase a minimum private medical insurance coverage of SGD 15,000 (USD 11,193) per year for inpatient care and surgery, a limit which is easily breached in face of large medical bills. Worse, foreign workers are ineligible for medical subsidies; in excess of what the medical insurance package can cover, employers are then required to bear the full costs of medical treatment.

Additionally, in cases of disputes on medical expenses arising from work-related illness or injury, the Work Injury Compensation Act (WICA) provides for a process through which claims can be made for medical leave wages, medical expenses and lump sum compensation for permanent incapacity or death. Under WICA, employers are mandated to provide their migrant employees with private insurance that is sufficient to meet payouts in case of work-related illness or injury. The amount for medical expenses compensation has been capped at SGD 30,000 (USD 22,386) ([@CIT0067_25749]), which can also be easily breached due to high cost of services ([@CIT0068_25749]). In addition, because of lengthy WICA claims processing, foreign workers lose income. While they are entitled to medical leave wages, very few actually receive them. Many see their work permit cancelled and are issued with a special pass which allows them to stay in Singapore while their claim is being processed, but not to take up employment. Many workers are thus forced to turn to nongovernmental organizations for support or to take illegal employment. For more serious cases, it is not uncommon for employers to quickly repatriate workers in order to avoid paying for medical treatment ([@CIT0069_25749]).

### Sending countries

As [Table 2](#T0002_25749){ref-type="table"} shows, the sending countries have similar levels of government spending on health as a proportion of total health spending, although Indonesia spends less on health as a proportion of GDP (2.7%) as compared to the Philippines (4.1%). While conventionally, destination countries are expected to ensure access to healthcare for migrants that they receive, source countries have also begun providing basic health coverage for their outgoing migrants.

### Philippines

Since 1995, the Philippines' National Health Insurance Program or PhilHealth has been striving to achieve its mandate of ensuring financial risk protection for all Filipino citizens ([@CIT0070_25749]). With the current administration\'s UHC program, PhilHealth has reported 79% population coverage, with the poorest 9.6 million families now already being subsidized by the national and local government ([@CIT0071_25749]). In 2013, the NHIA was amended ([@CIT0072_25749]) to pave the way for massive reforms in benefit design and provider-payment mechanisms (such as shift from fee-for-service to case-based payments), as well as in reducing co-payments (such as through a 'No Balance Billing' policy for indigents) ([@CIT0073_25749]).

As social health insurance, PhilHealth is financed primarily through premiums (for both employed and self-employed) and tax-sourced government subsidies (for indigents, retirees, and pensioners). Part of the premium-based scheme is a separate program for overseas workers, which is now called the Overseas Filipinos Program (OFP) in order to also cover non-working Filipinos abroad, including irregular migrants, immigrants, dual citizens, and international students. Land-based OFWs are required to pay their premiums individually, while for sea-based OFWs (i.e. seafarers), shipping companies share the cost. As of January 2014, annual premium costs PhP 2,400 (USD 55). In 2013, there are 3.14 million paying members under the OFP, which also covers 2.73 million additional dependents, totaling 5.86 million or 7.6% of the total population covered ([@CIT0071_25749]). A unique feature of the PhilHealth governing structure is the presence of an OFW representative in its board of directors.

PhilHealth membership is mandatory for OFWs who got hired through the Philippine Overseas Employment Administration (POEA), the agency responsible for facilitating overseas deployment. PhilHealth enrolment is in addition to other requirements that are stipulated in the Migrant Workers and Overseas Filipinos Act of 1995, which also requires overseas employers to purchase the same private health insurance, along with other worker protection measures, being provided for their locally-hired employees. Nonetheless, those who were not able to enroll in PhilHealth prior to departure may register via the website or its collecting partners in selected countries. PhilHealth membership also covers dependents (spouse, children, elderly parents) accompanying the overseas Filipino in the destination country or being left behind in the Philippines. Conversely, despite the Philippines being a predominantly sending country, PhilHealth also allows foreign nationals residing or working in the Philippines to enroll in PhilHealth as individually-paying or employed members, provided that they present an Alien Certificate of Registration.

Utilization of healthcare overseas is also covered by PhilHealth; however, members pay out-of-pocket first to be later reimbursed (in contrast to utilization in the Philippines, in which PhilHealth directly pays the accredited healthcare provider). This system occasionally results in difficulties in reimbursements among migrants who are hospitalized overseas. Plans to enable online filing of claims and to contract primary care physicians abroad to care for covered OFWs remain in the pipeline ([@CIT0074_25749]). Furthermore, benefit coverage for hospitalizations overseas remains inadequate, as PhilHealth is using the case rates applied in hospitals based in the Philippines. Such scheme disregards the huge differences in medical care costs between the Philippines and overseas.

Besides PhilHealth, as earlier mentioned, the Philippines has a migrant welfare fund called OWWA. Although not required but highly encouraged, membership in OWWA costs USD 25. OWWA provides a wide range of services, from accident, burial, and disability benefits to medical, repatriation, and livelihood assistance. OWWA was also handling health insurance for OFWs until the function was transferred to PhilHealth in 2005. A major critique of OWWA is that membership expires at the same time as the end of employment contract, and therefore migrant workers cannot anymore receive benefits upon return to the Philippines ([@CIT0075_25749]).

### Indonesia

Indonesia seems to be following in the Philippines' footsteps both in terms of UHC and migrant protection. In January 2014, Indonesia announced its goal to achieve UHC by 2019 ([@CIT0076_25749]). The national health insurance program, called *Jaminan Kesehatan Nasional* (JKN), seeks to unify three main existing yet fragmented schemes: *Jamkesmas*, the government-financed health insurance program for the poor and near poor; *Askes* for civil servants and pensioners; and *Jamsostek* for formal sector workers. Prior to JKN, these three separate schemes only cover 40% of its 240 million population ([@CIT0077_25749]). In addition to providing health coverage, *Askes* and *Jamsostek* are also social security schemes that include employment injury, retirement, and death benefits ([@CIT0078_25749]).

Similar to PhilHealth, membership in the revitalized JKN is mandatory to all Indonesian citizens, as the three existing schemes failed to enroll the country\'s significantly huge informal sector. The program is to be funded mostly through premiums paid directly by self-employed and informal sector members, or deducted from wages for those employed either in public or private sector. On the contrary, Indonesia\'s poor -- estimated at 86.4 million -- are to be subsidized by the national government. JKN members are entitled to a range of personal health services, including promotive, preventive, curative and rehabilitative services ([@CIT0078_25749]).

As early as now, *Badan Penyelenggara Jaminan Sosial* (BPJS), a dedicated agency mandated to implement JKN, is already drawing critique from different corners for various reasons, such as inadequate and uncertain funding, lack of proper planning for health facilities and health workers, and poor information dissemination among the public, to name a few ([@CIT0079_25749]--[@CIT0082_25749]).

Since JKN is still evolving, it will take time before migrants are deliberately considered, like in PhilHealth\'s OFP. At present, health benefits are incorporated in the compulsory Migrant Worker Insurance Program, which includes illness, accident, and death coverage ([@CIT0083_25749]). Furthermore, like in the Philippines, bilateral agreements with select destination countries such as Malaysia stipulate overseas employers' obligation to provide private health insurance for workplace accidents and pre-employment medical examinations ([@CIT0084_25749]). Despite the existence of such protective policies, implementation gaps remain, such as huge numbers of claims unprocessed by insurance companies and ill-defined coverage and excluded conditions ([@CIT0083_25749], [@CIT0084_25749]).

Finally, as a receiving country, Indonesia allows migrants who have worked for at least 6 months to enroll in JKN. However, foreigners in Indonesia are reluctant to join in the young scheme, identifying unclear conditions and redundant coverage as they are already provided with private health insurance by their employers ([@CIT0085_25749]).

Discussion {#S0006_25749}
==========

Redefining UHC for migrants {#S0006-S20001_25749}
---------------------------

[Table 3](#T0003_25749){ref-type="table"} summarizes the five ASEAN countries' UHC developments as well as their migrant-related features. Overall, the five countries are not starting from scratch in terms of considering migrants in their respective health systems; however, all countries remain marred with implementation issues, from migrants still not covered with insurance in Thailand to difficulties in benefit reimbursements in the Philippines. Nonetheless, these countries can certainly do better in terms of enhancing migrant inclusion in UHC, primarily in terms of population coverage, but also in the two other dimensions of the WHO UHC cube framework -- benefit coverage and level of financial protection -- which are also touched in the succeeding discussion.

###### 

Migrant-inclusive features of UHC in five ASEAN countries

                                                                  Receiving countries                                                                                                                                                                               Sending countries                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                              
  --------------------------------------------------------------- ------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- ---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- ------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- ----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- ----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
  UHC overall design                                              Predominantly financed from general taxation for the poor and informal sector (UCS) and civil servants (CSMBS) combined with payroll taxes for those employed (SSS); membership mandated by law   Two-tiered system; public sector covering all Malaysian citizens funded by general taxes, while private sector funded through private health insurance and out-of-pocket spending                                      An innovative financing system comprised of government subsidies, mandatory premiums paid jointly by employer and employee, voluntary opt-out insurance for catastrophic illness, and government subsidy for the indigent; membership mandated by law   Social health insurance (PhilHealth) financed through premiums paid voluntarily (informal sector), payroll taxes (employed), or subsidy from national government budget from taxes (indigents); membership mandated by law                                                                      Social health insurance (JKN) financed through premiums paid voluntarily (informal sector), from payroll taxes (employed), or through subsidy from national government budget from taxes (indigents); membership mandated by law
  Ongoing UHC developments/current status and challenges          Already achieved UHC especially for Thai citizens (in terms of population and benefit coverage as well as low out-of-pocket payments)                                                             Already achieved UHC especially for Malaysian citizens; however, shift to social health insurance currently being considered                                                                                           Already achieved UHC especially for Singaporean citizens (in terms of population and benefit coverage); still high out-of-pocket payments (58%)                                                                                                         79% population coverage; still high out-of-pocket payments (52%); fee-for-service payments shifted to case rates; outpatient packages still need to be rolled out; deadline for UHC set in 2016                                                                                                 UHC just recently rolled out in 2014; deadline for UHC set in 2019
  Migrant-inclusive features of UHC                               Separate scheme for legal migrant workers (CHMI) which also allows undocumented migrants to opt in; provides access to a comprehensive range of services, including antiretroviral treatment      Enrollment in private medical insurance schemes mandatory for legal migrants to avail of publicly-provided services; Workmen\'s Compensation Act provides guarantee for employer assistance for death and disability   Low- and semi-skilled migrants required to be enrolled in private health insurance by employers; Work Injury Compensation Act provides guarantee for employer assistance for disability and death                                                       Separate procedure for membership for Overseas Filipinos but integrated with the national pool; covers overseas hospitalization and family members in country of destination or left behind; separate life insurance specific for migrant workers also exists (Overseas Welfare Workers Fund)   Migrant health insurance not yet part of UHC system but incorporated in compulsory Migrant Worker Insurance Program
  Current status and challenges facing migrant inclusion in UHC   Annual premiums need to be paid by migrants themselves; benefits less comprehensive than those for Thai citizens                                                                                  Migrants still need to be included in the government-run UHC system (beyond access to emergency care); higher co-payments charged against migrants; undocumented migrants totally left out                             Migrants still need to be included in the 3M framework; insufficient benefits provided by private insurance; implementation problems due to unscrupulous employers and insurers                                                                         Difficult expansion to enroll undocumented migrants; benefits still inadequate due to overseas adoption of domestic case rates; delays and difficulties in processing reimbursements                                                                                                            Undocumented migrants remain uncovered with compulsory insurance; claims unprocessed by insurers; ill-defined packages and excluded conditions

Among the receiving countries, Thailand, a middle-income country that has already realized UHC for its citizens, can be rated as having gone the furthest in terms of ensuring migrant inclusion in UHC. Its parallel migrant scheme and the flexibility allowing undocumented migrants to opt into the system indicates that Thailand\'s progressive view of UHC goes beyond coverage on the basis of citizenship. This broad conceptualization of UHC is still yet to surface in the ongoing global discourse on UHC. There has been much talk about UHC being one of countries' national responsibilities for the fulfillment of the right to health ([@CIT0086_25749]), but such a citizenship-based notion disregards a huge number of non-nationals living or working in a globalized and highly mobile world.

Singapore and Malaysia are two major destination countries that also claimed or were documented to have already achieved UHC. However, the UHC systems existing in these countries clearly pertain to universal coverage for their respective citizens only. There remains a considerable number of migrant workers and undocumented migrants in these two countries who are not covered by health insurance or inadequately covered with limited benefit packages and high co-payments. This is primarily due to their adoption of the private health insurance model for migrants, which is worsened by absence of strong regulation especially towards employers of migrant workers. If migrant coverage will be a criterion in gauging whether UHC has been achieved or not, then it can be concluded that Singapore and Malaysia have, in actuality, not yet realized UHC in the broadest sense.

In all three receiving countries, migrant workers are extremely dependent on employers for registration with authorities, insurance schemes, and health providers, as well as for their general upkeep and maintenance. Without proper monitoring and enforcement, employers can and do try to reduce costs by under-insuring workers or, for irregular migrants, not insuring them at all. The Ministries of Health of Malaysia and Singapore may therefore consider including migrants in their government-run UHC systems for their citizens, or developing a separate yet still government-run scheme such as what Thailand has done or implementing tight regulation should they prefer retaining their mandatory private health insurance models for migrants. Furthermore, in order to provide adequate health and financial protection, benefits should also be raised to a level that is on par with that provided for native workers and that is realistic given the average cost of healthcare overseas.

However, Thailand\'s CHMI scheme could be improved by ensuring portability within the country and by allowing premiums to be paid by installment, alleviating the financial burden imposed by lump sum payments. The Thai Ministry of Public Health may also ensure that hospitals relax documentary requirements in order to encourage undocumented migrants to purchase the CHMI.

Conversely, even before their respective UHC projects have commenced, the two sending countries, Indonesia and Philippines, have already begun considering health protection for the migrants that they deploy overseas. As earlier described, health insurance is previously embedded in the Philippines' mandatory migrant welfare fund (OWWA); now it has already been transferred to PhilHealth. However, health protection still remains a part of the compulsory insurance for outgoing Indonesian migrants, and much work needs to be done to ensure its full implementation and hopefully eventual integration with the newly-established UHC system.

Today, the two countries are embarking on massive health financing reforms toward UHC, and migrant health protection is expected to become a key feature of their UHC systems in the near future. While Indonesia\'s very young UHC system will still have to focus its resources toward covering its non-moving citizens for now, the Philippines, however, provides a template for predominantly sending middle-income countries on ensuring inclusion of outbound migrants in universal coverage. While still facing operational challenges as well as the need for expanding insurance benefits and the proportion of costs covered, PhilHealth already allows overseas portability of insurance, offers benefit packages for conditions that are relevant to migrants such as viral pandemics (i.e. SARS, Influenza A(H1N1), MERS-CoV), and even extends the benefits to migrant families who are accompanying the migrant abroad or are left behind in the Philippines. Such measures demonstrate the need to reimagine UHC as systems that transcend national borders.

UHC and migrant health as part of ASEAN\'s social protection agenda {#S0006-S20002_25749}
-------------------------------------------------------------------

The issue of UHC among migrants is also very much intertwined with the broader discourse on social protection, whose goal is to secure protection for citizens from lack of work-related income, lack of access to healthcare, insufficient family support, and general poverty and social exclusion ([@CIT0087_25749]). Since 2012, the International Labor Organization (ILO) has been advocating for the setting of national 'social protection floors' which guarantee access to essential healthcare and basic income security for children, unemployed adults, and older persons ([@CIT0088_25749]). Social protection for migrants is even emphasized in the United Nations General Assembly Resolution 40/144 on the human rights of individuals who are not nationals of the country in which they live ([@CIT0089_25749]).

The ASEAN regional bloc has also expressed commitment to social protection. In addition to provision of accessible healthcare services, the ASCC Blueprint also identified social welfare and protection as a priority, and envisioned putting in place social safety nets to protect citizens from the negative impacts of integration and globalization ([@CIT0019_25749]). While the measures laid down in the blueprint, such as mapping of social protection regimes in ASEAN and the establishment of a social insurance system to cover the informal sector, remain a work-in-progress, there is room for building coherence among the related agendas of social protection, migrant welfare, and UHC.

UHC -- including undocumented migrants? {#S0006-S20003_25749}
---------------------------------------

While challenges in providing health coverage for legal migrant workers by both source and destination countries are now being gradually tackled, coverage among undocumented or irregular migrants, including seasonal migrants, one-day or circular migrants (those who move in for a week or months and then back and come again), and stop-over migrants (those who stay for a while before moving to another country), has oftentimes been avoided due to its sensitive political nature. For instance, the ASEAN Declaration emphasized that 'the receiving states and sending states shall, for humanitarian reasons, closely cooperate to resolve the cases of migrant workers who, through no fault of their own, have subsequently become undocumented'. However, the Declaration also underscored that it does not imply regularization of the situation of migrant workers who are undocumented ([@CIT0018_25749]). This poses a challenge as undocumented persons and refugees, who are not included in existing UHC systems, comprise some of the most vulnerable and marginalized migrant subgroups facing higher health risks and therefore requiring greater attention.

ASEAN member countries may also emulate examples of similar regional blocs that have extensive experience in improving access to healthcare among migrants, including undocumented migrants who are not covered with private health insurance, for instance by their employers. For example, while most countries in Europe provide no more than emergency services for undocumented migrants, some countries either provide more services or allow undocumented migrants to opt into national insurance schemes upon meeting certain requirements such as payment of premiums ([@CIT0090_25749]). Among the five ASEAN countries, Thailand and Philippines present some progress though, as both countries already allow irregular migrants (inbound and outbound, respectively) to enroll into the migrant arm of their respective UHC systems.

Including irregular migrants in UHC, whether through tax-based, premium-based or other potential forms of financing, will require a deliberate decision to separate the issue of irregular migrant status from people\'s entitlement to accessing essential healthcare. While this may not be problematic from a public health perspective, such a stance may strike some sensitive chords in other sectors such as those governing migration and labor policies. Covering undocumented migrants may be misconstrued as condoning irregular migration, even if international human rights instruments that guarantee the right to health to all people regardless of migrant status already exist. Given this situation, crucial policy decisions made by agencies from outside the health sector, such as those that deal with overseas labor, immigration issues and diplomatic relations, are critical. Ministries of Health of ASEAN countries therefore must actively negotiate with their counterparts in government to advocate for realizing the health rights of irregular migrants through UHC. Ultimately, the issue of healthcare access regardless of migrant status may require broadening the focus of migration discourse in ASEAN from mere "ASEAN migrant workers" to "ASEAN citizens."

Harnessing ASEAN\'s open dialogue approach to advance migrant health {#S0006-S20004_25749}
--------------------------------------------------------------------

For almost half a century, ASEAN has nurtured among its member countries a culture of continuous and open dialogue. In fact, the regional bloc is originally conceived as a loose network of countries to function in that manner, until the idea of a more integrated ASEAN community was conceived in 2003. Nevertheless, regional integration, especially economic integration, demands a deeper level of dialogue about shared pressing issues such as migration and health. These issues, however, cannot be resolved overnight -- for example, seven years have already passed since the signing of the ASEAN Declaration on the Protection and Promotion of Rights of Migrant Workers and the instrument that will serve as its implementing guideline is still yet to be finalized and approved.

Nonetheless, promoting migrant health has already been recently identified as a priority in the ASEAN Strategic Framework on Health Development ([@CIT0091_25749]). Three of the study countries -- Indonesia, Philippines, and Thailand -- serve as the lead countries in this area of cooperation. In 2012, Indonesia hosted a workshop on migrant health to develop a set of recommendations for increasing access to health services for migrants. Another possible platform where migrant integration in UHC systems can be discussed is the recently-created ASEAN Plus Three (China, Japan, South Korea) UHC Network ([@CIT0092_25749]).

Outside of formal ASEAN platforms, member countries may also take the bilateral route and discuss with counterpart countries on how to improve financial coverage and access to healthcare among migrants. In terms of the ASEAN integration, UHC and migrant health nexus, the roles of origin and destination countries are equally important, particularly in the face of health system inequities between neighboring countries. For instance, Thailand has a more developed health system compared to those in Cambodia, Myanmar and Laos, making it an attractive place to access healthcare among migrants. For political and internal security reasons (e.g. disease control), Thailand and the surrounding countries already have established bilateral collaborations between their respective public health systems ([@CIT0093_25749]).

Recently, Thailand and Cambodia have signed an MOU to develop border health services to be implemented by designated national task forces. At a July 2013 meeting, the countries agreed to improve the referral system and care for critically ill patients, as well as non-critical case referrals across the border. One proposal involved building 'sister hospital' networks of Thai and Cambodian hospitals on both sides of the border to facilitate cross-border referrals ([@CIT0093_25749]). There are several other examples of bilateral cooperation of technical expertise sharing, human resource development and infectious disease control between Thailand, Cambodia, Laos and Myanmar, indicating that an inclusive migrant health approach involves close cooperation with neighboring countries. For example, a series of dialogues has already been undertaken to explore how these countries can jointly address health policy, financing, and care delivery issues for migrants crossing the Thai border ([@CIT0094_25749]). Challenging as they may seem due to the huge diversity of healthcare financing arrangements among countries, co-financing mechanisms between sending and receiving countries may also be explored.

Migrant health and UHC -- a new research agenda {#S0006-S20005_25749}
-----------------------------------------------

One of the major challenges faced during the conduct of this review is the dearth of literature examining migrant health in general, and migrant health in connection to UHC or health systems in particular. To date, limited academic and policy research on how migrants access health services in ASEAN countries means that we do not have a full understanding of the health challenges they face throughout the entire migration cycle. Clearly, there is a need to develop a research agenda that examines this nexus of migration and health ([@CIT0095_25749]) and to ensure that health systems and UHC are part of it. Furthermore, research at the country level is therefore highly encouraged, and these studies can feed into the broader regional discourse on migrant inclusion in UHC.

Comparisons between countries also pose a challenge due to the diversity of UHC designs, migration profiles, and migrant protection schemes, not to mention the reliability of data on migration. A monitoring and evaluation framework can later be developed to allow a more comprehensive and robust cross-country comparison. Finally, the link between migration and UHC requires transdisciplinary research, as the question of how UHC can be made migrant-inclusive will need inputs not just from the public health and health systems perspective, but also from labor studies, political science, and international affairs, to name a few.

Conclusions {#S0007_25749}
===========

In the coming years, with the ongoing move toward regional integration, ASEAN will continue to be a highly dynamic and mobile region. Hence, ASEAN countries should capitalize on the momentum built by both ASEAN integration and the UHC agenda in order to build migrant-inclusive health systems. Origin and destination country efforts to improve migrant health coverage are equally important, and there are more ways than one to ensure that migrants are included in UHC.

The reasons for including migrants in UHC in ASEAN countries are many. First and foremost, addressing the health needs of migrants in ASEAN is a matter of human rights and social justice, which are fundamental principles already enshrined in the regional bloc\'s numerous instruments. Moreover, it is in ASEAN\'s best interest to protect the health of migrants as it pursues the regional path toward collective social progress and economic prosperity. Indeed, healthy migrants contribute to the advancement of human capital in both sending and receiving countries, thereby creating healthy communities and healthy economies. ASEAN can also take leadership in the ongoing global conversation on the shape of the post-2015 development agenda, particularly the health goal which is most likely to incorporate UHC. Finally, the region can demonstrate to the rest of the world that UHC can and should go beyond health protection on the basis of citizenship, and therefore must ensure the inclusion of non-nationals ([@CIT0096_25749]), and that UHC can be reimagined as systems that transcend national borders. Leaving out migrants in the UHC agenda is clearly not 'universal' at all, and is therefore a huge step backward from achieving its very goal -- access to affordable and quality healthcare for all, anywhere, all the time.
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The Association of Southeast Asian Nations (ASEAN) is the geo-political and economic cooperation across ten countries: Brunei Darussalam, Cambodia, Indonesia, Laos, Malaysia, Myanmar, the Philippines, Singapore, Thailand, and Vietnam. To promote free trade and services across boundaries, an initiative called the ASEAN Economic Community (AEC) will start in 2015 ([@CIT0001_24535]). According to the Mutual Recognition Arrangement (MRA) of this regional movement, physicians, nurses, and dentists are among seven selected professional groups (physician, nurse, dentist, accountant, engineer, architect, and surveyor) that can be qualified to practice in another country ([@CIT0002_24535]). The flow of health professionals and cross-border health services is seen as crucial to the success of AEC but needs to be evaluated ([@CIT0003_24535]).

Literature on the potential implications of international trade in health services has focused only on the exchange of health care providers and patients across borders or mal-distribution of health resources across urban and rural areas ([@CIT0004_24535], [@CIT0005_24535]). An analysis of current trade patterns based on a 'four modes of supply' framework has focused on location and movement of suppliers and consumers; ([@CIT0004_24535]) however, this framework may be too simplified for health care professionals, especially physicians. The four modes -- cross-border supply, consumption abroad, commercial presence, and movement of individual service providers -- did not touch upon the production of suppliers, which is also included in the current context. No framework that integrates both pre- and post-production as well as migration of health care professionals in ASEAN has been proposed in the literature.

Lessons from the European Union (EU) about physician migration could inform the AEC initiative for health care professionals. Health professionals' migration is affected by push and pull factors ([@CIT0006_24535], [@CIT0007_24535]) as people are more likely to move from their current job with low pay, poor working conditions, as well as limited career opportunities to a relatively better position in another site. Since countries may have different standards, qualifications, and linguistic requirements, there is a period of adapting to clinical, organizational, and social culture of the new country. Unlike non-health care professions, clinical practice relies not only on medical knowledge and skill, but also on interpersonal communication with patients and relatives ([@CIT0008_24535]). EU experience suggested that language is one of the most important factors that affect the movement of professional groups, especially in the health care sector ([@CIT0006_24535]).

To be a physician, one must complete the required professional medical training, be conferred the professional medical qualification, and be licensed by the Professional Medical Regulatory Authority (PMRA) in the Country of Origin documenting they are technically, ethically, and legally qualified to undertake professional medical practice ([@CIT0002_24535]). This privilege usually is not automatically recognized by the 'Host Country' ([@CIT0002_24535]) -- a country where a foreign medical practitioner applies for registration to practice medicine. Australia, for example, requires overseas-trained health professionals to pass fitness-to-practice assessments prior to being registered to practice ([@CIT0009_24535]).

Medical education and physician migration are related ([@CIT0010_24535]). On the one hand, unequal educational capacity leads to imbalances in the physician workforce ([@CIT0011_24535]). On the other hand, a critical mass of physicians is needed to sustain and enhance the medical education enterprise. Further, some countries intentionally train a surplus of health care professionals to supply other countries. Until now, evidence relevant to both AEC and health services were mainly about graduated health professionals but not about medical education and qualification systems.

Current attempts to prepare for the transition to the AEC have focused more on medical education than qualifications ([@CIT0010_24535]). The President of the Medical Council of Thailand announced an effort to open more medical schools not only to support the Thai government\'s medical hub policy but also resolve the doctor shortage problem ([@CIT0012_24535]).

Comparable medical qualification systems are crucial to ensure a 'fair exchange' of physician workforces among countries. Differences will need to be addressed as part of the effort to harmonize the systems and to realize the MRA and free flow of medical practitioners. Despite the existence of PMRAs in each country ([Table 1](#T0001_24535){ref-type="table"}), good analysis and synthesis of relevant information on medical qualifications in the ASEAN region, has been lacking. The objectives of the present study were ([@CIT0001_24535]) to comparatively analyze information on medical licensing examination (MLE) systems across ASEAN countries and ([@CIT0002_24535]) to assess stakeholders\' view on potential consequences of the AEC on the medical profession from a Thai perspective.

###### 

Professional Medical Regulatory Authority (PMRA) of ASEAN Countries

  Member State        Professional Medical Regulatory Authority (PMRA)
  ------------------- ------------------------------------------------------------------------------------------
  Brunei Darussalam   Brunei Medical Board
  Cambodia            Cambodian Medical Council and Ministry of Health
  Indonesia           Indonesian Medical Council and Ministry of Health
  Lao PDR             Ministry of Health
  Malaysia            Malaysian Medical Council
  Myanmar             Myanmar Medical Council, Ministry of Health
  Philippines         Professional Regulation Commission, Board of Medicine and Philippine Medical Association
  Singapore           Singapore Medical Council and Specialists Accreditation Board
  Thailand            Thailand Medical Council and Ministry of Public Health
  Vietnam             Ministry of Health

Source: 2009 ASEAN Mutual Recognition Arrangement on Medical Practitioners. 14th ASEAN Summit, February 26, 2009; Cha-am, Thailand.

Methods {#S0002_24535}
=======

This study is comprised of two components. To search for relevant information on the MLEs, we included data from the ten national authorities potentially responsible for MLEs of each country as our primary data source. We initially evaluated official websites and made additional queries using email or telephone where possible. Data from these sources were considered most reliable and valid, but were not always available for some countries such as Singapore that does not have centralized MLE, or Brunei that only imports physicians.

For countries lacking a primary data source or with incomplete data, we needed to use data from alternative sources. To gain a better understanding of the national systems, we first checked the official website of medical schools listed in the International Medical Education Directory (IMED) that offered MLE-relevant information ([@CIT0013_24535]).

We then approached our colleagues in the Asian Medical Students' Association (AMSA) -- the largest medical student community in Asia ([@CIT0014_24535]). This insider\'s information was quite reliable but might be incomplete. Our third source of data was the Chula-ASEAN Medical Schools Initiative (CU-AMSI) -- a collaboration between Chulalongkorn University, Thailand; University of Health Sciences of Cambodia; University of Health Sciences, Laos PDR; University of Medicine 1, Yangon, Myanmar; University of Medicine 2, Yangon, Myanmar; University of Pharmacy, Yangon Myanmar to strengthen the countries' capacity in medical education and research. Medical students from these countries were informally interviewed to assess their knowledge about MLEs. Some essential information missed by the above approaches was retrieved from other Internet sources as appropriate. Feasibility and concerns about validity and reliability of the data from these secondary sources were discussed among the investigators. The initial synthesis of information was sent to experts in the region, who were invited through HealthSpace.Asia connections. They were asked to validate the findings specific to their countries and then to provide some corrections with supporting evidence.

###### 

Comparing Medical Licensing Examination across 10 ASEAN Countries

  -----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
                                     Thailand                                                     Philippines                     Singapore                     Indonesia                   Malaysia                   Vietnam                             Myanmar                   Cambodia                                                       Lao PDR                            Brunei
  --------------------- ------------ ------------------------------------------------------------ ------------------------------- ----------------------------- --------------------------- -------------------------- ----------------------------------- ------------------------- -------------------------------------------------------------- ---------------------------------- ----------------------
  National authority                 Center for Medical Competency Assessment and Accreditation   Philippines Board of Medicine   Singapore Medical Council     Indonesia Medical Council   Malaysia Medical Council   Health Ministry/Provincial Agency   Myanmar Medical Council   National Exit Exam Committee and Medical Council of Cambodia   National Medical Council of Laos   Brunei Medical Board

  Language in                        English 50%                                                  English                         English                       Bahasa                      English                                                        English                   Khmer                                                          English,                           No

  examination                        Thai 50%                                                                                                                   Indonesia                                                                                  Burmese                                                                                  Laos                               

  Official language                  Thai                                                         Philipino\                      English, Malaysian, Chinese   Bahasa\                     Malaysian, English         Vietnamese                          Burmese                   Khmer                                                          Laos                               Bahasa\
                                                                                                  English                                                       Indonesia                                                                                                                                                                                                              Melayu

  Steps                              3                                                            1                               5                             1                           1                                                              1                         1,3                                                            1                                  0

  Methods               MCQ          Yes                                                                                                                        Yes                         Yes                                                                                                                                                                                        No

  of examination        MEQ          Yes                                                          Yes                                                                                                                                                                                                                                                                                  No

                        OSCE         Yes                                                                                                                        Yes                         Yes                                                                                                                                                                                        No

  \# Medical schools                 21                                                           43                              2                             73                          24                         12                                  8                         2                                                              1                                  1

  Duration of courses   Pre-clinic   3                                                            3                               2                             3                           2                          3                                   3                         6                                                              3                                  No

  (years)               Clinic       3                                                            1                               3                             3                           3                          3                                   3--3.5                    2                                                              3                                  No

                        Total        6                                                            5                               5                             6                           5                          6                                   6--7                      8                                                              6                                  No

  Doctor:Patient                     1:2,700                                                      1:1,800                         1:580                         1:7,700                     1:1,400                    1:1,900                             1:2,800                   1:6,300                                                        1:1,700                            1:736

  Population (×1,000)                67,312                                                       94,013                          5,077                         234,181                     28,909                     86,930                              52,797                    15,296                                                         6,230                              415

  Centralization                     Yes                                                          No                              No                            No                                                     No                                                                                                                                                              
  -----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

For stakeholder analysis, in-depth interviews were conducted with 13 Thai experts. Based on maximum variation sampling technique ([@CIT0015_24535]), they were purposively selected to represent the medical licensing authority, the medical profession, ethicists as well as economists. The interview guide contained questions about the impact of AEC on the medical profession, the validity of the medical license, and other important issues relevant to MLE. The interviews were voice recorded and transcribed in Thai language. After all data had been collected, the investigators initially familiarized themselves with the data by listening to tapes and re-reading transcribed interviews in order to identify key ideas and recurrent themes until the investigators became familiar with them in their entirety. A coding scheme was then developed by drawing on a priori issues and questions derived from the study objectives, points raised during the interviews, as well as themes that recurred in the data. The coding scheme was used to code all transcripts. Atlas.ti 6 software (Scientific Software Development GmbH, Berlin, Germany) was used to facilitate the qualitative data analysis.

This study was part of a project submitted to a Medical Ethics course, Faculty of Medicine, Chulalongkorn University. The two components of this study had minimal ethical concerns and were not submitted for consideration by the Institutional Review Board (IRB). The first part of this study deals with only publicly available information. Although the second part of this project involved subjects who were key informants, data was 'from' them but not 'about' them. Rather, it was opinions and judgments about MLE system from a Thai perspective. Therefore, the project did not qualify as human subjects research as defined by United States Department of Health and Human Services regulations 45 CFR 46.102, and did not require IRB review, which also concurs with relevant Thai regulations.

Results {#S0003_24535}
=======

Brunei has the best doctor to patient ratio despite no medical school or MLE ([Table 2](#T0002_24535){ref-type="table"}). In most countries, MLEs are run by their respective medical council, which usually is a part of the country\'s government health ministry. With regard to length of time of recognition of qualification, some countries, including Thailand, offer life-long certification, whereas Vietnam requires a renewal every 5 years.

Thailand and Indonesia have a national MLE system whereas Singapore and Vietnam accept results of MLE conducted at universities. Although the MLE of most countries requires only one step, Thailand adopts the USA\'s 3-step approach that aims to check pre-clinical knowledge, clinical knowledge, and clinical skills. In Cambodia, the MLE system is comprised of two components. The National Exit Exam Committee is responsible for organizing the national examination and the Medical Council of Cambodia will provide a license to practice to medical doctors who pass the examination.

Regarding examination types, multiple choice question (MCQ) formats are the most commonly used, followed by the modified essay question (MEQ) format. Although both tests try to assess a candidate\'s knowledge, the Objective Structured Clinical Examination (OSCE) was used to verify clinical skills of the examinee.

Medical education systems vary across ASEAN countries and affect the development of MLE systems. Medical students usually were required to complete 5--7 years of coursework. In Singapore, medical students must pass an annual examination in their medical schools before they can proceed to the next level. Immediately following successful completion of the fifth-year examination, they receive provisional registration which is valid only for the internship period; successful completion of the internship allows progression to full registration. This 5-step MLE system is similar to Thailand\'s system before centralization.

Language variation across countries does exist not only for general communication, but also in the MLE. English is used in seven countries whereas six prefer the local language, especially in the OSCE. Although Thailand\'s official language is Thai, approximately 10% of the written examinations for pre-clinical and clinical knowledge are in English. Similar phenomena occur in Myanmar, Cambodia, and Laos where English examination questions are added to the ones in their respective native languages. Interestingly, Malaysia uses only English rather than its native language. Vietnam and Indonesia are the only countries that do not use the English language in its MLE at any stage.

Three major themes emerged from in-depth interviews with 13 Thai experts. The first theme is the extent to which a medical license issued by one country is valid in other countries. Two interesting concepts emerged from the interviews. 'License transfer' happens when a license issued by country A is valid in both country A and B. This, from the interviewee\'s perspective, seems to result in a sense of domination by country A. 'Common license' means a license jointly issued by and therefore valid in all participating countries. Although this common license forms a sense of community, only 2 out of 13 interviewees thought that it is possible to achieve; the rest disagreed mainly because of diverse systems and contexts across ASEAN countries in the quality of medical education, language used, and culture. 'Each country has its own rule and context, to which whoever would like to do clinical practice must comply. As the country systems have been developed to promote the national interest, not regional, I consider an ASEAN common license unethical', stated one interviewee. All interviewees still thought that further development of medical education and practice in this region is essential.

The second theme is about the language used in each step of the licensing examination. Ten out of thirteen interviewees said basic science and clinical knowledge examination should be executed in a common language like English. Experts from all but the economic field stressed the importance of using native language in assessing clinical competency not only must knowledge and skill be evaluated but also interpersonal communication. 'It would be unfair to a Thai patient if his or her doctor does not speak the same language. Drug prescription and surgical operation are important, but the patient would be worse off without a clear understanding of what the doctor tried to explain'.

The third theme is that migration of both supply and demand of health care services is complex. Although many interviewees voiced a concern about the migration of Thai physicians to places with better financial benefits, seven thought that non-financial aspects of the Thai context may be more influential including returning to Thailand for family or social reasons. On the contrary, the movement of both medical practitioners and patients from other countries into Thailand is more likely but the impact on health systems is inconclusive.

Discussion {#S0004_24535}
==========

This study is the first to offer comparative information on medical qualification systems across ASEAN countries. In addition to different basic characteristics of medical education, MLE systems in ASEAN countries are diverse in many aspects including language, number of steps in the process, as well as methods of examination. These differences need to be addressed as part of the harmonization effort. Findings from an online survey suggested that 'recognition of qualification' should be standardized and could start from basic functions such as licensure/registration, especially when evidence on the competence of regulators and their diversity were still unclear ([@CIT0016_24535]).

The initial assumption that information on medical education and MLE systems would be readily accessible from a country\'s national body turned out to be invalid as our attempts to identify a primary source revealed incomplete information. Secondary sources became important for our data analysis and synthesis despite questionable quality when standard criteria were applied ([@CIT0017_24535]). The objective of this study was just to compare the systems in general.

Unlike individuals in other professions, health care professionals, especially doctors, require not only technical but also interpersonal skills. Evidence suggested that quality of care can be adversely affected by a language barrier ([@CIT0018_24535], [@CIT0019_24535]). In addition to language, evidence consistently suggested that race and ethnicity also substantially influenced the quality of the doctor-patient relationship ([@CIT0020_24535]). Validity of the medical license is a sensitive issue, at least from the Thai perspective. The potential imbalance or unfair movement of physicians and relevant policies or agreements across ASEAN countries embed a sense of domination ([@CIT0021_24535]); this inevitably distorts the concept of unity. Any political negotiation regarding the medical license validity should be carefully done, however.

Currently, there are some attempts to unify the medical curriculum and the examination system across India ([@CIT0022_24535]) and the Emirates ([@CIT0023_24535]) to diminish regional differences; however, the application of these experiences to ASEAN region without adequate data is limited. Information presented in this study is beneficial for potential harmonization of medical education and qualification systems across national boundaries. We hope that the comparative data and the Thai perspective presented in this study will provide input for the collaborative development of a framework for smooth implementation of relevant systems to facilitate free movement of doctors across ASEAN countries under the Mutual Recognition Arrangements. As only Thai perspective was focused in the present study, further harmonized efforts should be done by representatives of all ASEAN countries to synthesize country specific concerns.

Conclusion {#S0005_24535}
==========

MLE systems differ across ASEAN countries in some important aspects that might be of concern from a fairness viewpoint and therefore should be addressed in the movement toward AEC.
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A health system that provides equitable health care is a principal goal in many countries in the world. Horizontal equity in healthcare utilization is defined as 'equal treatment for equal medical need, irrespective of other characteristics such as income, race, place of residence, etc.' ([@CIT0001_24919]--[@CIT0003_24919]). Although several achievements in health care have been observed, the distribution of health care utilization is still inequitable ([@CIT0004_24919], [@CIT0005_24919]). Studies show that people's health needs are not addressed equitably in many developed and developing countries ([@CIT0005_24919]--[@CIT0007_24919]). The evidence also suggests that after controlling for needs, health care distribution that benefits the rich greatly exceeds distribution that benefits the poor ([@CIT0006_24919], [@CIT0008_24919], [@CIT0009_24919]). Appropriate methods of measuring horizontal inequity (HI) in health care utilization play a key role in contributing to the development of appropriate public policies for health care systems ([@CIT0005_24919], [@CIT0007_24919]).

Since Vietnam's economic reform in 1986, the country has achieved significant results in economic development. In addition, the health of the country's population has improved substantially. Average life expectancy at birth increased from 67.8 years in 2000 to 73 years in 2012 ([@CIT0010_24919], [@CIT0011_24919]). The infant mortality rate decreased from 44.4 per 1,000 live births in 1990 to 15.4 per 1,000 live births in 2012 ([@CIT0011_24919]). However, Vietnam is suffering a double burden of diseases wherein communicable diseases still exist while non-communicable diseases (NCDs) are increasing ([@CIT0012_24919]). Along with the rapid economic growth, Vietnam has undergone a dramatic period of urbanization. The urban population increased from 24% in 1999 to 30% in 2009 ([@CIT0013_24919]).

The health care system in Vietnam is a mixed public--private provider system with the public sector dominating. The quality of health service delivery remains inadequate and poor for the population ([@CIT0012_24919], [@CIT0014_24919], [@CIT0015_24919]). Universal health coverage (UHC) aims to ensure that all people have access to health care services at affordable cost. In 2008, Vietnam approved a law on Social Health Insurance (SHI) to create a national SHI program, and in 2013 it developed a project to implement a roadmap toward UHC in 2012--2015 and a vision of UHC in 2020 ([@CIT0011_24919]). The Vietnam Living Standard Surveys have reported a gap between the rich and the poor in terms of health care utilization in different cross-sectional periods ([@CIT0016_24919]--[@CIT0019_24919]). Another study also reports that health care utilization in Vietnam changes in several years ([@CIT0015_24919]). There is however little information about horizontal inequality in health care utilization in urban areas, especially in slum areas. Thus, the aim of this study is to identify HI in health care utilization in urban slum area in Vietnam. In addition, we identify relevant health factors, including self-reported NCDs, associated with inequity in health care utilization.

Methods {#S0001_24919}
=======

Study setting {#S0001-S20001_24919}
-------------

The study was carried out in Hanoi, the capital city of Vietnam, which has 29 districts of which 10 are urban and 19 are rural. Hanoi's population is estimated to be 6.5 million, of which 2.6 million (41%) live in urban districts ([@CIT0020_24919]). In this study, we purposely selected four urban districts, namely Ba Dinh, Dong Da, Hai Ba Trung, and Hoan Kiem, as they included both slum and non-slum areas. We adapted a definition of the United Nations that slum areas are 'those groups of households whose people live in temporary houses, insecure locations, and narrow spaces, or near a polluted environment' ([@CIT0021_24919]).

Study design and data collection {#S0001-S20002_24919}
--------------------------------

We conducted a population-based cross-sectional study in February--March 2013. Face-to-face interviews using structured questionnaires were conducted with the heads of households. The interviews were carried out by trained medical students of Hanoi Medical University and were supervised by senior staff of the Center for Health System Research, Hanoi Medical University.

Sample size and sampling {#S0001-S20003_24919}
------------------------

The sample size was determined using a level of significance of 0.05 with a relative precision of 0.4, while an anticipated 10% of households had at least one member with a NCD (we estimate this prevalence in a pilot study of 60 households) ([@CIT0022_24919]). We control for a 30% non-response rate and design effects of 2 because of the use of cluster sampling. Thus, the targeted sample size is at least 600 households in either the non-slum or the slum areas. A mapping study was conducted to determine the list of 84 slum areas in the four urban districts. We randomly selected 30 slum areas from a list of 84 slum areas and 30 non-slum areas in the same commune by matching each area. In each area, we targeted a selection of approximately 20 households. A household is defined as comprising one person or a group of people who share accommodation and meals for at least 6 months during the past 12 months. The first household was randomly selected at the center of the slum or non-slum area, and the next household was the one adjacent to the previous. In each area, the data collections were concluded when the total number of interviewed households reached 20. In each selected households, all individuals 15 year old or over were invited to the study.

Variables {#S0001-S20004_24919}
---------

To measure healthcare utilization, we asked about visits to public health facilities in the past 12 months prior to the interviews. Some people reported using private health care services; however, in this study, we focus only on those who reported accessing public health care services, which dominate the health care provision in Vietnam. In addition, public health care facilities participate fully in the national SHI scheme. Public health facilities include commune health centers, district hospitals, provincial hospitals, and national hospitals. In this study, we focus on the four main diseases that account for 80% of the total mortality from NCDs: cardiovascular diseases (heart disease or stroke), diabetes, chronic respiratory diseases (chronic obstructive pulmonary disease and asthma), and cancer (malignant tumors) ([@CIT0023_24919]).

Measurement of wealth index {#S0001-S20005_24919}
---------------------------

Since data for household income are not reliable, especially in developing countries, the wealth index, which is a composite index composed of key asset ownership variables were used as a proxy indicator for socioeconomic status ([@CIT0024_24919], [@CIT0025_24919]). We collected information on living conditions, including construction materials used in dwellings (e.g. materials for roofs, walls, and floors), access to utilities and infrastructure (e.g. sanitation facilities and sources of water), and ownership of selected durable assets (e.g. TVs, radios, computers, Internet access, telephones, mobile phones, VCD/DVD players, refrigerators, washing machines, water heaters, motorbikes, and cars). We applied principal components analysis (PCA) to construct a wealth index for our study population, separately for the slum and non-slum areas ([@CIT0026_24919]). The variables with multiple categories, such as material used in dwelling construction, were broken down into a set of dummy variables. Simple descriptive statistical analysis was performed to check the relevant variables; we used the rule of thumb that any variable with a prevalence below 5% or higher than 95% should be excluded from the analysis.

Indirect health care need standardization {#S0001-S20006_24919}
-----------------------------------------

An indirect method was used to compare the differences between actual need and need standardized distributions for the probability of public health care utilization during a year. Non-linear estimation was used to account for the large proportion of observations with no utilization of public health care services ([@CIT0027_24919]). A probit model with control variables was used to estimate the difference between need predicted use and actual use. In addition, we used both ordinary least squares (OLS) and probit models to estimate need standardized health care use with and without controls.

The method proposed by O'Donnell et al. was applied to standardize indirect health care need ([@CIT0003_24919], [@CIT0027_24919]). The linear model of the relationship between, on one hand, public health care utilization and, on the other hand, need and control variables can be estimated by the following equation.$$y_{i} = \alpha + \sum_{j}{\beta_{j}x_{ji} + \sum_{k}{\gamma_{k}z_{ki} + \varepsilon_{i}}}$$

where *y* ~*i*~ is a public health care utilization variable; *i* denotes the individual; and *α*, *β*, and *γ* are parameter vectors ɛ is the error. *x* ~*j*~ are confounding variables that we want to standardize, and *z* ~*k*~ are non-confounding variables that we do not want to standardize but instead control in order to estimate partial correlations with the confounding variables. We used the OLS model to estimate the predicted value for public health care utilization by the following equation.$${\widehat{y}}_{i}^{x} = \widehat{\alpha} + \sum_{j}{{\widehat{\beta}}_{j}x_{ji} + \sum_{k}{{\widehat{\gamma}}_{k}z_{ki}}}$$

where ${\widehat{y}}_{i}^{x}$ is the predicted value of public health care utilization, and $\widehat{\alpha}$, ${\widehat{\beta}}_{j}$, and ${\widehat{\gamma}}_{k}$ are OLS parameters. Finally, estimates of indirectly standardized public health care utilization ${\widehat{y}}_{i}^{IS}$ are given by the difference between actual public health care utilization (*y* ~*i*~) and predicted public health care utilization ${\widehat{y}}_{i}^{x}$, plus the overall sample mean $\overline{y}$:$${\widehat{y}}_{i}^{IS} = y_{i} - {\widehat{y}}_{i}^{x} + \overline{y}$$

The non-linear model of the relationship between public health care utilization, *y*, which is binary, and need (*x*) and control (*z*) variables in terms of a general functional form, *G*, is presented as follows:$$y_{i} = G\left( {\alpha + \sum_{j}{\beta_{j}x_{ji} + \sum_{k}{\gamma_{k}z_{ji}}}} \right) + \varepsilon_{i}$$

where *G* takes particular forms for the probit model. Then the standardized need was estimated using the following equation ([3](#FD3_24919){ref-type="disp-formula"}).$${\widehat{y}}_{i}^{IS} = y_{i} - G\left( {\widehat{\alpha} + \sum_{j}{{\widehat{\beta}}_{j}x_{ji} + \sum_{k}{{\widehat{\gamma}}_{k}{\overline{z}}_{k}}}} \right) + \frac{1}{n} \times \sum\limits_{i = 1}^{n}G\left( {\widehat{\alpha} + \sum_{j}{{\widehat{\beta}}_{j}x_{ji} + \sum_{k}{{\widehat{\gamma}}_{k}{\overline{z}}_{k}}}} \right)$$

where *n* is the sample size and *z* variables are set to their means ${\overline{z}}_{k}$ to obtain the predictions. As noted above, ${\widehat{y}}_{i}^{IS}$ is the standardized public health care utilization.

Marginal effects {#S0001-S20007_24919}
----------------

Since the outcome variable, self-reported NCDs, was binary with the range of (0,1), we applied the probit model to extract marginal effects of each determinant on observed probabilities of the outcome variable. The marginal effects provide evidence of associations between determinants and the outcome variable (self-reported NCDs). The marginal effects with positive signs indicate that they have positive association with the probability of self-reported NCDs, while those with negative signs indicate negative associations. A large absolute value of a marginal effect presents a strong association.

Health inequality analysis {#S0001-S20008_24919}
--------------------------

According to egalitarian principles, health care should be distributed based on a need principle rather than people's willingness and ability to pay. It is suggested that if health care is allocated appropriately, health equity will be promoted. However, need is a very difficult concept to define and measure ([@CIT0001_24919], [@CIT0003_24919]). In this study, we used demographic characteristic variables (age--sex dummy variables) and NCDs as a proxy measure for need ([Table 1](#T0001_24919){ref-type="table"}). In order to measure inequity, inequality in public health care utilization was standardized for differences in need. After standardizing this inequality, any residual inequality in utilization by socioeconomic status (based on the wealth index) is interpreted as HI, which would be pro-rich if its value is positive and pro-poor if its value is negative.

###### 

Variables included in this study

  Categories               Variables
  ------------------------ -------------------------------------------------------
  Healthcare utilization   The probability of any public healthcare utilization
  Healthcare need          Sex--Age, self-reported of non-communicable diseases
  Control variables        Wealth index, education, occupation, health insurance

To evaluate HI in our model, we applied the same method used to estimate the concentration index (CI) of actual health care use and health care need ([@CIT0001_24919], [@CIT0003_24919]). The value of HI is measured as the difference between the CI of health care use and that of health care need. The CI is directly related to the concentration curve, which plots the cumulative percentage of the health care utilization variable (on the y-axis) and the cumulative percentage of socioeconomic variables ranked from poorest to richest (on the x-axis). The CI is calculated as twice the area between the concentration curve and the line of equality (the 45° line). The CI ranges between −1 and +1. The CI takes a value of 0 if health care utilization distribution is completely equal. It is negative when the concentration curve lies above the line of equality, which indicates greater concentration of the health care utilization variable among the poor. Meanwhile, it takes a positive value if the concentration curve lies below the line of equality, which indicates greater concentration of the health care utilization variable among the rich. The CI of health care use (C~M~) was calculated by the following equation.$$C = \frac{2}{\mu}Cov(h,r)$$

where *µ* is the mean of the health outcome, *h* is health care utilization of the individual, and *r* is rank of the individual by wealth distribution ([@CIT0001_24919]). Similarly, if we replace *h* with the health care need of the individual, we can calculate the CI of health care needs (C~N~). The HI was calculated by subtracting *C* ~*N*~ from *C* ~*M*~. A positive value of HI indicates a distribution of health care utilization in favor of the rich, and vice versa.$$HI_{WV} = C_{M} - C_{N}$$

where HI~WV~ is a horizontal index using the indirect standardization approach. The CI of public health care utilization can be decomposed into the contribution of determinants based on the linear function in [Equation 1](#FD1_24919){ref-type="disp-formula"}. The CI for *y* can be written as$$C = \sum_{j}{(\beta_{j}{\overline{x}}_{j}/\mu)C_{j} +}\sum_{k}{(\gamma_{k}{\overline{z}}_{k}/\mu)C_{k} + GC_{S}/\mu}$$

If a non-linear model is used, then decomposition is possible only if some linear approximation to the non-linear model is made. One possibility is to use estimates of the partial effects evaluated at the means. That is, a linear approximation to [Equation 4](#FD4_24919){ref-type="disp-formula"} is given by$$y_{i} = \alpha^{m} + \sum_{j}{\beta_{j}^{m}x_{ji} + \sum_{k}{\gamma_{k}^{m}z_{ki}} + \varepsilon_{i}}$$

where $\beta_{j}^{m}$ and $\gamma_{k}^{m}$ are the partial effects of each variable treated as a fixed parameter and evaluated at the sample means, and *ɛ* ~*i*~ is the error, which includes approximation errors. Then, the CI for *y* for this non-linear approach can be written as$$C = \sum_{j}{(\beta_{j}^{m}{\overline{x}}_{j}/\mu)C_{j} +}\sum_{k}{(\gamma_{k}^{m}{\overline{z}}_{k}/\mu)C_{k} + GC_{S}/\mu}$$

where *µ* is the mean of y; ${\overline{x}}_{j}$ is the mean of *x* ~*j*~; and ${\overline{z}}_{k}$ is the mean of *z* ~*k*~, GC~ɛ~ is the generalized concentration index for the error term (ɛ) (3).

Data were analyzed using Stata statistical software version 12.1. The level of statistical significance was set to 0.05. Missing data were excluded from the data analysis.

Ethical considerations {#S0001-S20009_24919}
----------------------

The protocol for this study has been approved by the Scientific and Ethical Committee in Biomedical Research, Hanoi Medical University. All human subjects in the study were asked for their consent, and they had provided their consent before data collection, and all had complete rights to withdraw from the study at any time without threats or disadvantages.

Results {#S0002_24919}
=======

A total of 1,211 households were included in the study (600 and 611 households in the non-slum and slum areas, respectively). The non-response rate, about 3--5%, is quite similar in both slum and non-slum areas. Our inclusion criteria for participants are those who are 15 years old or older, and this generates a total of 3,815 people in our sample.

Poor--rich distribution of public health care utilization and their determinants {#S0002-S20001_24919}
--------------------------------------------------------------------------------

[Table 2](#T0002_24919){ref-type="table"} presents the proportion and CI for public health care utilization. The self-reported public health care utilization variables show that people in both slum and non-slum areas used mainly national hospitals. In general, 21.3% of people in slum areas reported visiting any public health care facility during the past 12 months while 26.7% of those in non-slum areas reported the same. The crude concentration indexes for all levels and any public health care utilization for the non-slum areas were negative, indicating that health care utilization was concentrated among the poor in the non-slum areas. In the slum areas, the crude concentration indexes for visiting district (C=−0.063) and provincial hospitals (C=−0.112) were negative, indicating that at district and provincial hospitals, health care utilization was concentrated among the poor. However, the crude concentration indexes for communal health centers (C=0.044) and national hospitals (C=0.114) were positive, indicating that at these levels, health care utilization was concentrated among the rich in the slum areas.

###### 

Proportion and concentration indexes of public healthcare utilization during the past 12 months and the distributions of their determinants for slum and non-slum areas in Hanoi

                                                                           Slum areas   Non-slum areas           
  ------------------------------------------------------------------------ ------------ ---------------- ------- --------
  Public healthcare utilization                                                                                  
   Communal health center                                                  0.020        0.044            0.017   −0.157
   District hospitals                                                      0.035        −0.063           0.038   −0.020
   Provincial hospitals                                                    0.053        −0.112           0.073   −0.049
   National hospitals                                                      0.118        0.114            0.148   −0.101
   Any public healthcare utilization                                       0.213        0.034            0.267   −0.074
  Age--sex                                                                                                       
   Males aged 15--29                                                       0.137        0.016            0.090   0.121
   Males aged 30--44                                                       0.124        0.053            0.133   0.079
   Males aged 45--59                                                       0.109        −0.016           0.110   −0.014
   Males aged 60+                                                          0.094        0.069            0.137   −0.115
   Females aged 15--29                                                     0.135        0.055            0.125   0.068
   Females aged 30--44                                                     0.148        −0.041           0.135   0.061
   Females aged 45--59                                                     0.137        −0.083           0.118   −0.016
   Females aged 60+                                                        0.117        −0.029           0.152   −0.126
  Wealth index                                                                                                   
   Wealth quintile: 1 -- lowest 20%                                        0.167        −0.833           0.161   −0.839
   Wealth quintile: 2 -- lower 20%                                         0.180        −0.486           0.214   −0.465
   Wealth quintile: 3 -- middle 20%                                        0.209        −0.098           0.197   −0.054
   Wealth quintile: 4 -- higher 20%                                        0.212        0.323            0.230   0.373
   Wealth quintile: 5 -- highest 20%                                       0.233        0.767            0.199   0.801
  Education                                                                                                      
   Education: primary school or less                                       0.187        −0.381           0.060   −0.270
   Education: secondary school                                             0.281        −0.151           0.181   −0.119
   Education: high school                                                  0.282        0.099            0.271   0.008
   Education: college/university or higher                                 0.250        0.345            0.487   0.073
  Work status                                                                                                    
   Work status: professionals, technicians, or social services             0.139        0.300            0.238   0.139
   Work status: worker, farmer, or crafts worker                           0.178        −0.029           0.124   −0.061
   Work status: self-employed                                              0.289        −0.149           0.187   −0.039
   Not in workforce: unemployed                                            0.053        −0.315           0.025   −0.253
   Not in workforce: retired                                               0.204        0.073            0.310   −0.083
   Not in workforce: other, such as not decided to work or student/pupil   0.138        0.060            0.116   0.120
  Non-communicable diseases                                                0.079        −0.077           0.116   −0.169
  Health insurance                                                         0.658        0.109            0.826   0.013

The proportions for categories of determinants in [Table 2](#T0002_24919){ref-type="table"} showed distributions of respondents across these categories. The crude concentration indexes showed the poor--rich distribution of the determinants. In the non-slum areas, people aged 60 years or older were strongly concentrated among the poor (C=−0.115 for males, C=−0.126 for females). In contrast, in the slum areas, people aged 60 years or older were concentrated among the poor for only females (C=−0.029), but among the rich for males (C=0.069). For those aged 45--59 years, both sexes were concentrated among the poor in both the non-slum and slum areas. The socioeconomic status inequality gradient can be seen clearly; people in lower wealth quintiles were concentrated more among the poor, while people in higher wealth quintiles were concentrated more among the rich. In addition, the socioeconomic gradient in education was clear. Those who graduated from secondary school or less were poorer, while those who graduated from high school or more were richer. Those who were manual workers, self-employed, or unemployed were concentrated among the poor. In the slum areas, about 8% of respondents who reported having NCDs were concentrated among the poor (C=−0.077). In non-slum areas, about 12% of respondents who reported having NCDs were concentrated among the poor (C=−0.169) in the non-slum areas. About 83% of people are covered by health insurance in the non-slum areas, but only 66% of people are covered by health insurance in the slum areas. Those with health insurance were concentrated among the rich in both non-slum (C=0.109) and slum areas (C=0.013).

Marginal effects of determinants {#S0002-S20002_24919}
--------------------------------

[Table 3](#T0003_24919){ref-type="table"} shows the marginal effects of each determinant on each public health care utilization variable. Increasing age in both men and women was significantly associated with increased probabilities of reporting public health care utilization, and the effects were consistently largest for respondents aged 60 years or older in both slum and non-slum areas. There was no association between wealth quintiles and the probability of reporting public health care utilization. However, NCDs and the presence of health insurance had strong positive associations with the probability of public health care utilization.

###### 

Probability of determinants on any public healthcare utilization during the past 12 months in slum and non-slum areas in Hanoi (marginal effect using the probit model)

  Variables                                                                Slum areas                                          Non-slum areas
  ------------------------------------------------------------------------ --------------------------------------------------- ---------------------------------------------------
  Age--sex                                                                                                                     
   Males aged 15--29                                                       ref.                                                ref.
   Males aged 30--44                                                       −0.022                                              0.034
   Males aged 45--59                                                       0.101[\*](#TF0003_24919){ref-type="table-fn"}       0.190[\*\*](#TF0002_24919){ref-type="table-fn"}
   Males aged 60+                                                          0.272[\*\*\*](#TF0001_24919){ref-type="table-fn"}   0.363[\*\*\*](#TF0001_24919){ref-type="table-fn"}
   Females aged 15--29                                                     −0.066                                              −0.023
   Females aged 30--44                                                     0.032                                               0.065
   Females aged 45--59                                                     0.234[\*\*\*](#TF0001_24919){ref-type="table-fn"}   0.362[\*\*\*](#TF0001_24919){ref-type="table-fn"}
   Females aged 60+                                                        0.212[\*\*\*](#TF0001_24919){ref-type="table-fn"}   0.464[\*\*\*](#TF0001_24919){ref-type="table-fn"}
  Wealth index                                                                                                                 
   Wealth quintile: 1 -- lowest 20%                                        ref.                                                ref.
   Wealth quintile: 2 -- lower 20%                                         0.039                                               0.168
   Wealth quintile: 3 -- middle 20%                                        −0.008                                              −0.003
   Wealth quintile: 4 -- higher 20%                                        0.048                                               0.016
   Wealth quintile: 5 -- highest 20%                                       0.031                                               −0.003
  Education                                                                                                                    
   Education: primary school or less                                       ref.                                                ref.
   Education: secondary school                                             −0.005                                              −0.082[\*](#TF0003_24919){ref-type="table-fn"}
   Education: high school                                                  0.009                                               0.019
   Education: college/university or higher                                 −0.021                                              −0.008
  Work status                                                                                                                  
   Work status: professionals, technicians, or social services             ref.                                                ref.
   Work status: worker, farmer, or craft worker                            0.030                                               0.028
   Work status: self-employed                                              0.050                                               0.033
   Not in workforce: unemployed                                            0.090                                               0.066
   Not in workforce: retired                                               0.093[\*](#TF0003_24919){ref-type="table-fn"}       0.052
   Not in workforce: other, such as not decided to work or student/pupil   −0.008                                              −0.035
  Non-communicable diseases                                                                                                    
   No                                                                      ref.                                                ref.
   Yes                                                                     0.268[\*\*\*](#TF0001_24919){ref-type="table-fn"}   0.229[\*\*\*](#TF0001_24919){ref-type="table-fn"}
  Health insurance coverage                                                                                                    
   No                                                                      ref.                                                ref.
   Yes                                                                     0.113[\*\*\*](#TF0001_24919){ref-type="table-fn"}   0.115[\*\*\*](#TF0001_24919){ref-type="table-fn"}

Dependent variable for the probit model is a dichotomous indicator of whether a person has had any health care during the past 12 months or not, and indicates significance level as follows:

p≤0.001,

0.001\<p≤0.01,

0.01\<p≤0.05.

Horizontal equity {#S0002-S20003_24919}
-----------------

In the slum areas, as [Table 4](#T0004_24919){ref-type="table"} shows, the results of our estimation clearly suggested that the actual distribution observed was pro-rich (a higher mean among the wealthiest) and the need expected distribution was pro-poor in the slum areas (a higher mean among the poorest). This was because 'need', as proxied by demographics and NCDs, was concentrated more among the lower socioeconomic status groups in the slum areas. After using need standardization, the mean of the wealthiest 20% using public health care services was 0.217, which was 26% higher than the mean of the poorest 20% (0.172). On the contrary, for the non-slum areas, as [Table 5](#T0005_24919){ref-type="table"} shows, we found that actual and need predicted public health care utilization were concentrated more among the poor. This means that in the non-slum areas, the poor were more likely to have the opportunity to use public health care services. Thus, we do not take our analysis further for the non-slum areas.

###### 

Distributions of actual, need predicted, and need standardized healthcare utilization in slum areas in Hanoi

  Probability of any public health care utilization                                                     
  --------------------------------------------------- ------- -------- -------- ------- ------- ------- -------
  Wealth quintile: 1 -- lowest 20%                    0.174   0.201    −0.027   0.172   0.172   0.176   0.176
  Wealth quintile: 2 -- lower 20%                     0.223   0.213    0.011    0.210   0.210   0.207   0.207
  Wealth quintile: 3 -- middle 20%                    0.203   0.196    0.009    0.207   0.206   0.205   0.205
  Wealth quintile: 4 -- higher 20%                    0.255   0.196    0.060    0.259   0.259   0.259   0.259
  Wealth quintile: 5 -- highest 20%                   0.208   0.190    0.018    0.217   0.217   0.217   0.217
  Mean                                                0.213   0.199    0.014    0.213   0.213   0.213   0.213
  Concentration index/*HI* ~*WV*~                     0.034   −0.019            0.052   0.050   0.050   0.050
  Standard error                                      0.028   0.010             0.025   0.025   0.025   0.025
  t-ratio                                             1.214   −1.889            2.033   1.998   1.995   2.011

OLS=Ordinary Least Square model; probit=probit model; HI~WV~=horizontal inequity index using the indirect standardization approach.

###### 

Distributions of actual, need predicted, and need standardized healthcare utilization in non-slum areas in Hanoi

  Probability of any public health care utilization                                                         
  --------------------------------------------------- -------- -------- -------- -------- -------- -------- --------
  Wealth quintile: 1 -- lowest 20%                    0.335    0.313    0.022    0.280    0.281    0.273    0.273
  Wealth quintile: 2 -- lower 20%                     0.271    0.250    0.021    0.278    0.278    0.278    0.279
  Wealth quintile: 3 -- middle 20%                    0.222    0.246    −0.024   0.234    0.234    0.236    0.236
  Wealth quintile: 4 -- higher 20%                    0.262    0.239    0.022    0.280    0.280    0.281    0.282
  Wealth quintile: 5 -- highest 20%                   0.243    0.237    0.006    0.263    0.262    0.265    0.265
  Mean                                                0.267    0.257    0.010    0.267    0.267    0.267    0.267
  Concentration index/*HI* ~*WV*~                     −0.075   −0.066            −0.011   −0.013   −0.004   −0.004
  Standard error                                      0.022    0.010             0.019    0.019    0.019    0.019
  t-ratio                                             −3.364   −6.456            −0.580   −0.667   −0.222   −0.234

OLS=Ordinary Least Squares; HI~WV~=horizontal inequity index using the indirect standardization approach.

For the slum areas, we extend our analysis to decompose the effects of need factors and non-need factors in the utilization of public health care services. [Table 6](#T0006_24919){ref-type="table"} shows that the contribution of each need factor was negative, indicating that if utilization was determined by need factors alone, it would be pro-poor. After standardizing the percentage of contribution, the aggregate contribution of all need factors decreased the unstandardized CI by about 61%. When we examined the need factors in detail, the distribution of age--sex groups and NCDs pushed utilization in a pro-poor direction by about 40 and 21%, respectively. In addition, if needs were distributed equally, the direct effect of the wealth index and health insurance coverage on health care utilization would increase the unadjusted CI by approximately 37 and 54%, respectively, which pushed utilization in a pro-rich direction. At the same time, if needs were distributed equally, education and work status reduced the unadjusted CI by approximately 8 and 31%, respectively, thus pushed the unadjusted CI in a pro-poor direction.

###### 

Decomposition of concentration index for public health care utilization in slum areas in Hanoi

  Contributions to concentration index for any healthcare utilization                                                
  --------------------------------------------------------------------- -------- -------- -------- -------- -------- --------
  Need factors                                                                                                       
   Age--sex groups                                                      −0.010   −29.05   −34.02   −0.015   −43.47   −39.86
   Non-communicable diseases                                            −0.008   −24.43   −28.61   −0.008   −22.78   −20.89
   Subtotal                                                             −0.018   −53.48   −62.63   −0.023   −66.25   −60.75
  Non-need factors                                                                                                   
   Wealth index                                                         0.026    76.81    41.88    0.026    76.76    36.88
   Health insurance coverage                                            0.036    106.59   58.12    0.038    113.17   54.38
   Education                                                            −0.003   −8.85    −10.36   −0.003   −8.55    −7.84
   Work status                                                          −0.007   −20.03   −23.46   −0.012   −34.25   −31.41
   Subtotal                                                             0.052    154.52   84.25    0.050    147.13   70.70
  Residual                                                              −0.001   −3.03    −3.55    0.006    18.18    8.74
  Total                                                                 0.033                      0.033             
  Horizontal inequity index (HI~WV~)                                    0.052                      0.056             

OLS=Ordinary Least Square model; probit=probit model; HI~WV~=horizontal inequity index using the indirect standardization approach.

Discussion {#S0003_24919}
==========

The results of this study show evidence of inequities in public health care utilization that benefit better-off people in the slum areas in urban Hanoi in Vietnam. This is despite several policies of the government of Vietnam that support the poor and near-poor population and promote the implementation of health insurance for all people ([@CIT0014_24919]). In the slum areas, our analysis of the distribution of actual need, predicted need, standardized need, and the decomposition index all provide evidence of inequities in the use of medical care that benefit better-off people. In addition, our results indicate that the poor in the slum areas use less public health care services than expected based on their needs. This analysis of HIs in public health care utilization supplements our probit model analysis, which focuses on variables affecting public health care utilization, including sex--age, NCDs, and health insurance. However, the results show that public health care utilization benefits the poor in the non-slum areas, indicating that there is no evidence of an inequity problem in public health care utilization in the non-slum areas. Use of the equity analysis adopted by this study could provide important information for Vietnamese policy makers concerned with equity in public health care utilization, especially for the slum areas in Hanoi.

The probit model estimation shows some key factors that affect the utilization of public health care services. We find that the major predictors of service utilization in both slum and non-slum areas are sex--age, NCDs, and health insurance. This analysis provides evidence that older men and women are more likely to use health care services than younger people. In addition, self-reported NCDs are strongly related to increased public health care utilization. There is no difference by education (except the secondary school group in the non-slum areas) and work status (except the retired group in the slum areas). Although there is evidence suggesting that the rich use health care more than the poor ([@CIT0028_24919], [@CIT0029_24919]), this finding is not consistent across all wealth quintile groups.

We note some limitations of this study. First, the self-reported recall period of one year related to health care utilization in the questionnaires might suffer from the recall bias. Second, the cross-sectional nature of our study prevents interpretation of casual relationships. Therefore, a longitudinal study to monitor and measure health care utilization in terms of inequity in urban areas should be conducted to provide more robust evidence for policy development.

Conclusion and recommendations {#S0004_24919}
==============================

The findings of our study could help identifying targets for policies to improve equity in the use of public health care services in urban areas in Vietnam. We observed HI in health care utilization in favor of the rich in the slum areas, whereas horizontal equity was achieved in the non-slum areas. In particular, in the slum areas, decomposition of the CI demonstrated that self-reported NCDs contributed to push health care utilization in a pro-poor direction. Our results suggest that to achieve horizontal equity in the utilization of public health care services, policy should focus on preventive interventions for NCDs and on the poor population in slum areas. Moreover, even though SHI has been designed as a financial mechanism for reducing inequity in health care utilization; our results show that SHI contributes to pushing utilization in a pro-rich direction. Hence, appropriate policy should be considered to improve the health care access of people in slum areas by using SHI.

About half of the world's population lived in urban areas by the end of 2008. Two thirds of the world's population will live in urban areas in the next 30 years ([@CIT0030_24919]). Most of the global urban population will grow in the cities of developing countries, including the ASEAN countries ([@CIT0031_24919]). Rapid urbanization will create major challenges for the health care system, particularly when the burden of NCDs is increasing. Hence, setting up an appropriate system to monitor inequity in health care utilization, particularly on utilization related to NCDs, over time may help to understand the impact and implications of policies in the health care sector. These monitoring systems may help ASEAN countries keep track of their progress toward UHC.
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Vietnam is a socialist country under the leadership of a single party (Communist Party of Vietnam -- CPV). In 1986, Vietnam started the reform '*Doimoi*' from planned economy toward a socialist oriented market economy with the aim of unleashing the strength, dynamism, and creativity of its people ([@CIT0001_24928]). The policy was fantastically successful, with GDP per capita in real terms increasing from 130 USD (1990) to 1911 USD in 2013 ([@CIT0002_24928]). Economic growth has contributed to improving the living standards and the health status of the population; it has, at the same time, facilitated increasing government investment in health care ([@CIT0003_24928]).

In the past 20 years, Vietnam has achieved good health outcomes, in many respects with results similar to those of high middle-income countries. Vietnam is among the countries that are on track to achieve different Millennium Development Goals, including reduction in child mortality rates ([@CIT0004_24928], [@CIT0005_24928]). However, there are increasing inequities of health among regions ([@CIT0006_24928]).

Recently, the concept of universal health coverage (UHC) was widely advocated by the WHO and other stakeholders. UHC is a system in which everyone in a society can avail the health care services they need without incurring financial hardship ([@CIT0007_24928]). There are three main core factors to consider in UHC: who is covered, which service is covered, and the level of financial contribution ([@CIT0008_24928]). The UHC required the comprehensive approach with health service delivery, health financing, and political economy and policy processes ([@CIT0009_24928]). Although UHC has become a major goal for health reform in many countries, its achievement typically requires an incremental and systematic policy approach.

Although the policies in Vietnam are not consistent with a comprehensive interpretation of UHC, the government started financing curative care through health insurance (HI) in 1992 ([@CIT0010_24928]). Over 20 years, four key policy documents on HI were in effect, that is, Decree 299/1992, Decree 58/1998, Decree 63/2005, and Law on HI (2008) and Decree 62/2009 guiding Law implementation. In 2013, the government published its roadmap to achieve universal health insurance (UHI) coverage levels of 70% by 2015 and 80% by 2020 ([@CIT0011_24928]).

Although UHI offers a powerful aspirational goal for Vietnam, there are many challenges associated with adopting, achieving, and sustaining it; balancing various political and economic influences is among the most important challenge. In 2012, the coverage of HI in Vietnam was in practice only 66.8% ([@CIT0010_24928]), and many shortcomings have been identified in low coverage, lack of basic service package, and insufficient health financing. There is a growing demand to understand the policy levels that can influence the attainment of UHI objectives. This study aims to enhance the HI policy-making processes in Vietnam. This study attempts to describe the UHI policy processes and influential political economy factors influencing UHC in Vietnam.

Methods {#S0002_24928}
=======

The qualitative research methods (in-depth interview, focus group discussion (FGD), expert consultancy, and secondary data review) were applied in this study. The fieldwork was conducted in two provinces in 2013 (Hanoi and Haiduong) with four FGDs and 30 in-depth interviews. The purposive sampling (snowball technique) was used to identify the key informants ([Table 1](#T0001_24928){ref-type="table"}).

###### 

Key informants

  No.   Participants                     Working agencies                                                               No.   Methods
  ----- -------------------------------- ------------------------------------------------------------------------------ ----- -----------------------------------
  1     Policy designers/policy-makers   MOH, VSS                                                                       5     5 In-depth interviews
  2     Politicians                      Government Office, Central Party                                               2     2 In-depth interviews
  3     International partner            WHO                                                                            1     1 In-depth interview
  4     Administrators                   Provincial Health Department and Social Insurance                              6     6 In-depth interviews
  5     Implementers                     Hospitals (public and private), clinics, health insurance agencies             23    2 FGDs and 10 in-depth interviews
  6     Users                            Commune health centers, provincial and district hospitals, private hospitals   17    2 FGDs and 6 in-depth interviews
        Total                                                                                                           54    4 FGDs and 30 in-depth interviews

A review of 420 documents related to the main policies on HI was conducted, including articles, policies, training materials, media, research, and projects. The research team had sought all identified full-text studies in Vietnamese and English. The research reports could be unpublished, published, or written on HI and UHI in Vietnam from 1990 to 2013. Studies with no data or without published full-text were excluded. The research used electronic databases (PopMed, Ebscohost, Science-Direct) and printed reports of organizations (government or non-government), institutions, or research centers. The research team at the Hanoi School of Public Health, supported by a World Bank consultant, carried out the analysis.

All the interviews/FGDs were conducted in Vietnamese. All interviews/FGDs were recorded and transcribed. Content analysis was applied. The data were analyzed with the support of NVivo 7.0 ([@CIT0012_24928]). The conceptual framework, drawing on Walt and Gilson\'s policy triangle on content, context, and actors in health policy processes underpinned the analysis ([@CIT0013_24928]). Analysis was done in Vietnamese and the report was written in English.

Discussions with, and validation by, all research partners and key policy-makers in Vietnam were used to ensure the reliability and validity of findings. Ethical approval was obtained from the Institutional Review Board of Hanoi School of Public Health.

Results {#S0003_24928}
=======

The results of the HI policy process are described in two main parts: the first HI policy, and the following policies. The first part presented the initiation and piloting of the HI policy. The following part described HI policy adoption, expansion, and roadmap to UHI policy ([Fig. 1](#F0001_24928){ref-type="fig"}).

![Timeline of key health insurance processes in Vietnam.](GHA-7-24928-g001){#F0001_24928}

1990s: Agenda setting and development of the first HI policy in the context of non-experience and non-precedence {#S0003-S20001_24928}
----------------------------------------------------------------------------------------------------------------

### Context

In Vietnam, before *Doimoi* 1986, the government provided and funded all health care activities, including preventive and curative care. Vietnam experienced socioeconomic crisis because of the collapse of the socialist system in the Soviet Union and Eastern Europe in the late 1980s, which resulted in the sudden cut of foreign aid which in turn affected the government\'s ability to fund all health care activities. There was deterioration in the health sector in the early 1990s and decline in funding for all public services ([@CIT0014_24928]). After *Doimoi*, Vietnam adopted a market economy policy while retaining socialist features in its government structure. The government promulgated policy on partial hospital fees to sustain the health care system in 1989 and the Ordinance on Private Medical and Pharmaceutical Practices in 1993. The Circular 14/1995/TTLB on partial user fees was introduced in 1994 ([@CIT0015_24928]). This pushed the health sector to find additional financial sources to run the health system.

At the same time, some key policies were developed such as the Law on People\'s health protection (1989) and the Constitution of 1992. The right of all people to health care was identified in the above policies providing the legal basis for integrating UHI with national support and resources.

### Policy development/actors

The CPV had a strong leadership and stewardship toward HI in Vietnam, especially the Commission of Central Propaganda. There was much concern about the poor financial resources of the health system. Dr. Tran Khac Long from the Health Department at Central Propaganda was sent to the Ministry of Health (MOH) to respond to the health financial project. Dr. Long had reviewed the documents (Bismarck model in health care). The documents were from his training materials in East Germany. According to Dr. Long\'s proposal, HI is one of the options to organize health financing system in reaching UHC to many developed countries where the set of basic health care services is accessible to all, irrespective of income or social status ([@CIT0016_24928])."This HI should be for people and by the people. This was very new -- nobody understood about HI. Now, government must pay for HI, employer must pay for the employees and employees must pay. So, this was a very new concept. (HN-VSS-developer)"

Between 1989 and 1992, voluntary non-commercial HI was piloted by Dr. Tran Khac Long from MOH and health managers in Quang Tri province and eight districts in the context of the public resources met only 30% of the health care needs and out-of-pocket (OOP) was high at 70%. The project was labeled 'The State and People working together'. Children and elderly were the main target groups. The program demonstrated that poor local people could share the costs with the health care sector by contributing products such as rice and sugarcane as premium payment for purchasing equipment and medicines.

Lessons learned from the pilot project were used in the development of the first draft Ordinance on HI in 1991 led by the MOH. However, the draft was not approved by the National Assembly (NA) because of concerns over its financial feasibility. Later, Dr. Long and the MOH revised this content within Decree level (the level of Decree is lower than Ordinance, and does not have to be submitted to NA for approval) and submitted it to the office of the Prime Minister (PM). The PM supported the Decree and immediately approved the HI Decree in 1992, just 3 months after submission. The HI head office, which was established right after the Decree approval, played a key role in implementing the HI policy.

### Content of Decree 299/1992

The HI was started compulsory for civil servants and pensioners as the easiest way to apply the policy. The premium for HI accounted for 3% of salary. The service package included both outpatient and inpatient services.

### Policy implementation/actor involvement

Fund deficit was observed in 20 provinces during initial implementation of Decree 299/1992, especially in poor provinces and those with high number of pensioners. High expenditure on drugs and a high length of stay for inpatients was reported. These problems were partly resolved by MOH later, when policies on fees for services (Circular 14/1995) and ceiling fees (Inter-ministerial Circular No. 17/1997) were passed.

During the implementation of the Decree 299/1992, much support came from several international partners such as Intensive World Health Organization Cooperation, Swedish International Development Agency, Information System Securities Awareness, and International Labor Organization on strengthening capacity of MOH on HI delivery programs. The support was mainly related to improving human resource capacity such as training on HI, seminars on planning, financial management, and other related activities.

From 1998 to present: UHI policy process: incremental processes with learning-by-doing approach {#S0003-S20002_24928}
-----------------------------------------------------------------------------------------------

### Context

In order to advance the market economy and increase the resources used for the public sector, the CPV and the government implemented several policies on social mobilization, decentralization, and autonomy. These policies allow the public health sector to raise the necessary resources to provide better equipment and infrastructure, and increase service availability in the health care system. However, these also contributed to increasing inequity of UHI coverage and distributing resources across the different pools.

In this time, the growth of private sectors was gradually increasing. The private beds accounted for 3% of total beds and 1.4% of total autonomous hospitals by 2012 ([@CIT0015_24928]).

The financial sources for health care are from different channels: general taxation, social HI, and out-of-pocket payment. There are two major public financial sources that supply funding to health care, namely the state budget allocated directly to service providers, through the MOH and the flow from the social HI fund. Of the total government budget, 93% is for recurrent spending and only 6.85% is meant for spending for development, including equipment and construction. Recently, the government has increased state budget on health from 5.22% (2005) to 8.7% (2010) and 9.4% (2012) ([@CIT0015_24928]). Economic growth, while instrumental in supporting the expansion of coverage, also has significant influence on the institutional arrangements for HI delivery. Commitment of the Vietnam government to 'poor reduction' during 2000--2010 also played a key role in the UHI coverage.

### Content

The Vietnam government gradually expanded the service package of HI. The pathway that the Vietnam government applied since 1998 was one of providing HI for the whole population with a larger basic benefit package, funded through a range of financing mechanisms, with the poor and the ethnic people exempted from payment. The service package was gradually expanded ([@CIT0017_24928]). There was no limitation in the package covered by HI on drugs, tests, diagnostic imaging, or surgery and medical procedures ([@CIT0017_24928], [@CIT0018_24928]).

### Policy process/actors involvement

The development of HI policies was identified as a response to the major shortcomings encountered during the implementation of previous policies, including low coverage, lack of basic service package, HI fund deficits, and lack of effective financing mechanisms. The government through the Health Care Fund for the Poor provided the premium payments for the poor and near poor (Decision No. 139/2002), which contributed sharply to increasing coverage. Before 1995, the coverage of HI was low. The coverage of HI reached 5.94% by 1994 ([@CIT0019_24928]). By 2012, HI coverage reached 66.8% ([@CIT0020_24928]).

By 2005, observing the rapid increasing HI coverage, the CPV set goals of UHI by 2010 (Resolution 46/2005). The roles of HI were recognized as important tools to ensure health care equity as well as important financial sources for health service delivery. The role of the private sector in the health care system was also recognized from 2005."The lesson was HI could not be successful if it was implemented in a small scale. HI should be implemented in the whole nation. (HN-MOH-policymaker) There should be UHI. This is the mean to ensure the equity, efficiency and development. (HN-politician)"

MOH played a significant role in the policy process. The department of HI (which was established in 2005 on the basis of separation from Vietnam health insurance office-VHI) was responsible for developing the policy/law. Several actors have been involved in the development of these policies, including the related ministries, government offices, provincial health departments, and international development partners (mainly World Bank, WHO, and UNICEF). Consultation took place through roundtable meetings and workshops. Users and implementers at the grassroots level were not invited for the debates. Problems from the previous implementation were discussed to be resolved in the agenda setting of the next policy process.

The debates and comments during the development process centered on several issues, including 1) complicated procedures for HI patients; 2) the need for reimbursement in several categories, such as infertility; 3) the need for having a basic, predetermined, benefit package; 4) concerns about the low quality of services at lower levels of the health system and at private facilities; 5) the name of the law; 6) the co-payment rate; and 7) premium rate.

According to key informants, constraints surfaced during the drafting process, including the lack of agreement among and varied perspectives of policy-makers, and the limited time for comments."The NA members tended to demand lots of benefits, such as that the benefit package not be fixed and the premium reduced, and patients able to go directly to central level facilities to see specialists without being referred by the lower level. But this is not what we mean by 'social HI'. (HN-international partner)"

The department of HI of MOH finalized the draft policy according to comments received, and it was submitted to the government office and the NA for approval. MOH explained to NA members the reasons to revise or not revise the content based on evidence from the facts. The process centered on the development of Law on HI, with 25 versions of draft law before the final bill was approved by the NA on 14/11/2008.

### Implementation

Funds deficit were evident since the implementation of first policy on HI (Decree 299/1992) and mainly associated with the fact that HI was voluntary, adverse selection problems, the lack of ceiling costs for HI services, the abuse of medical services without co-payment, an ambiguous medical service package, and the increasing costs of medical services.

Fee-for-service was still the predominant payment method. The capitation provider payment mechanism was piloted in four provinces in 2005 with the implementation of Decree 63/2005. Later, this method was expanded to the district level. However, there was much criticism over its inconsistent application among provinces, inappropriate guidelines for capitation payment, and fund deficits at the district level."It was so hard to for health manager to implement HI policy at district level. Lack of detail guidelines for capitation payment makes us stress. (HD-FGD-manager at district level)"

Discussion {#S0004_24928}
==========

The UHI process in Vietnam has come a long way from its establishment in 1992 to the establishment of a roadmap to get to 70% coverage by 2015 and 80% by 2020. The implementation of UHI is in progress with challenges. The overall policy-making process is incremental with a 'learning-by-doing' approach, and reflects the influence of a number of political economy factors.

Incremental policy processes with learning-by-doing approach {#S0004-S20001_24928}
------------------------------------------------------------

The first policy on HI (Decree 299/1992) was adopted at a time when there was very little policy capacity in the Vietnamese health system with respect to HI. The financial sources from HI were not considered as important and premium rate was set without any detailed financial forecasts. Most policies used some form of evidence, whether in the form of lessons learned from other countries, from pilot project evaluations, or from the results of initial rounds of policy implementation in HI programs, with revisions made to amend shortcomings on an ongoing basis. These small steps paved the way for some major policy changes ([@CIT0021_24928]). However, evidence from policy studies or implementation researches was rare. The advantage is that the policy would fit with the low economic development context of Vietnam. However, the disadvantage is non-scientific evidence may limit the radical change in policy content. UHI policies in Vietnam focus more on coverage than they do on the service package and financial protection. As a result, the implementation of UHI is in progress with challenges concerning the lack of essential health services, insufficient financing payment, and fund deficits. These shortcomings must be addressed if Vietnam is to achieve UHC in a comprehensive manner.

The findings clearly showed the processes of discussion, negotiation, contestation, and consensus among different stakeholders in the policy processes. At the central level, the relationship among ministries is horizontal. All ministries are under the stewardship of the NA, government, and CPV in agenda setting. Within each sector, there was a vertical relationship between the central, policy-making level and the implementation level. Overall, these actors, at both the central and the implementation levels, have strong voice and power that could influence the HI policy development and implementation. The voice of other actors, including media, international agencies, and users is still limited because of not being invited to the policy development process. Yet, the policy processes remained, for the most part, closed, with inputs solicited 'by invitation only'.

Influence of political economy factors, progressive universalism toward UHI {#S0004-S20002_24928}
---------------------------------------------------------------------------

The HI processes in Vietnam reflect the strong influence of political context factors. The right of all people to health care was identified in a number of policies after *Doimoi* providing the legal basis for national support of UHI. CPV leadership plays a key role in the development of UHI.

There are two pro-poor pathways to achieving UHC within a generation. First, HI would cover basic health package/intervention to achieve convergence, health problems. The second pathway provided a larger benefit package, funded through a range of mechanisms, with the poor exempted from payments ([@CIT0022_24928]). Vietnam applied the first approach in the early stage of policy process and applied the second type of progressive universalism in the HI policies from 2005. The advantage of the second approach is that a wide range of health services can be offered, the non-poor are engaged in a prepaid mandatory scheme, and the poor can access health services easier without paying user fees. The situation of Vietnam is similar to that of Rwanda ([@CIT0022_24928]). Vietnam is moving to UHI through mandatory insurance and co-payment with exemption for the poor and ethnic people.

Similar to other countries that applied the second type of progressive universalism, Vietnam faced disadvantages ([@CIT0023_24928]). It was reported that there was increasing provision of unnecessary services to patients, higher out-of-pocket spending on hospital care, and higher spending per treatment episode, affecting the quality of services and increasing the risk of capitation fund deficit at lower level facilities due to autonomy reformed policies which were first introduced at the district and provincial levels since 2005 ([@CIT0018_24928], [@CIT0023_24928], [@CIT0024_24928]). These problems were solved via incremental actions such as capitation methods applied at the district and the commune levels, and accepted co-payment for advanced quality services/or treatment at provincial and central levels.

The economic recession in recent years has also led to a slowdown of government financial contributions to the health sector, especially in government bonds for investment in hospitals, and in the limited quality of and accessibility to services. This will affect the desirability and affordability of HI programs in the eyes of both enterprises and individuals, and slower expansion of coverage levels can be expected in the coming years. In summary, it can be seen that the government was looking for market-oriented 'instruments' of policy in the new context, while retaining or expanding equity goals.

Conclusions {#S0005_24928}
===========

The review of the policy processes of UHI over 20 years has shown that Vietnam has attained considerable coherence in the process of developing a comprehensive HI system that contributes to a sustainable and equitable health sector. The results also suggest that policy processes of UHI are mainly taking an incremental, 'learning-by-doing' approach with the involvement of a complex array of actors.

The government lays more emphasis on increasing coverage than service package expansion and financial protection. Political economy factors have a significant influence on VHI-related policy processes. In the presence of: 1) decentralization and 2) a prevailing socialist ideology and practice of socialization of health services and autonomy, the disparities both in terms of outcomes and implementation processes have increased. Considerable challenges remain, as achieving high coverage in the informal sector and boosting the voluntary purchase of insurance will not be easy.

This study suggests that an incremental, learning-by-doing approach can be effective and necessary in early stage in the context of low economic development of Vietnam. For the future, Vietnam will need to mobilize resources in sustainable and viable ways to support target group expansion and financial protection, as it makes strides to achieve truly comprehensive HI coverage.

Besides, Vietnam should open opportunity for international actions to UHI process through policy and implementation research. The evidence from research can be used for effective designing and implementing of specific pathways for evolution in the policy for UHI implementation.
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In the past 20 years, decentralisation has been considered by many policy-makers to be an important strategy to improve the performance of health systems, including those in South East Asian countries such as Thailand ([@CIT0001_24913], [@CIT0002_24913]), Malaysia ([@CIT0003_24913]), The Philippines ([@CIT0004_24913]), Vietnam ([@CIT0004_24913]), and Indonesia ([@CIT0005_24913]). The expectation of these policy-makers is that in the health sector, decentralisation will improve efficiency, service delivery innovation, quality, and equity in healthcare, which in turn will improve the health status of the population ([@CIT0006_24913], [@CIT0007_24913]). Under decentralisation, central government devolves responsibility for health service delivery to local governments, including the authority to carry out local planning, procurement of equipment, financing, and evaluation ([@CIT0008_24913]--[@CIT0011_24913]).

Based on the type of authority devolved, decentralisation is made up of: political, administrative, and fiscal ([@CIT0012_24913], [@CIT0013_24913]). Political decentralisation refers to the degree to which central government allows local governments to undertake the political functions of governance. Administrative decentralisation transfers the administration and delivery of public services from central to local governments, while fiscal decentralisation is designed to increase local government control of revenue. As fiscal decentralisation should result in expenditure being matched more closely to local needs and preferences, the expectation is that local government will increase the efficiency of public service provision while at the same time increasing the promotion of accountability ([@CIT0014_24913]). Furthermore, fiscal decentralisation allows local governments to raise revenue, for example, through their ability to tax or to receive grants ([@CIT0015_24913]). The focus in this paper is on fiscal decentralisation as this is the most important step in the overall decentralisation process ([@CIT0016_24913]).

Previous studies, both multi-country and single-country, have identified a positive association between fiscal decentralisation and health outcomes. For example, a study which used panel data from a number of low- and high-income countries found that fiscal decentralisation was inversely related to infant mortality rate and concluded that the marginal benefit obtained by fiscal decentralisation is greater for low-income countries ([@CIT0017_24913]). It also argued that economic development in low-income countries increases the institutional capacity of local authorities faster than that of central government. A number of single-country studies have presented similar results. For example, a study using a large panel data of Argentine provinces demonstrated a negative relationship between fiscal decentralisation and infant mortality rates ([@CIT0018_24913]). Another study using an index of fiscal decentralisation based on spending and revenue measures for rural villages in India concluded that decentralisation reduces infant mortality rates and that the effectiveness of fiscal decentralisation is commensurate with the degree of political decentralisation ([@CIT0016_24913]). It also mentioned the role which local authority capacity plays in the successful utilisation of a decentralised budget. Finally, comparable results highlighting the relationship between fiscal decentralisation and infant mortality rates have been presented in recent studies of China ([@CIT0019_24913]), Spain ([@CIT0020_24913]), and Colombia ([@CIT0021_24913]).

This evidence on the association between fiscal decentralisation and health outcomes tends to be based on aggregate analysis, with district and country as the units of analysis. However, it is well-known that such analysis risks the invalid transfer of aggregate results to individuals ([@CIT0022_24913]). This risk may result in biased inference due to loss of information when using ecological correlations as a replacement for individual correlations. We decided therefore to use a multilevel model, and our study contributes to the existing literature by distinguishing individual as well as local government determinants in our analysis. By accounting for this multilevel structure of individuals within districts, we were able to investigate whether the effect of local government conditions on individual health outcomes varies between local governments. This meant that the effect of fiscal decentralisation on individual health outcomes could thus be tested appropriately. Moreover, by combining contextual and individual determinants, we are able to examine the effect of local government fiscal capacity on the promotion of health status in Indonesia.

The aim of this study was to examine the consequences of fiscal decentralisation specifically on child immunisation status in Indonesia. The reason for this focus was firstly because immunisation is accepted as a proxy for similar public services, such as family planning and other preventive services. Furthermore, immunisation is the most cost-effective health intervention in terms of reducing both the morbidity of vaccine-preventable diseases and the child mortality rate ([@CIT0023_24913], [@CIT0024_24913]), increasing the significance of the general effects of decentralisation and health reform ([@CIT0025_24913]--[@CIT0027_24913]).

Evidence of the effect of decentralisation on immunisation status across countries presents various outcomes. In India, for example, a study in Kerala showed decentralisation resulted in improved access to immunisation programmes and increased Diphtheria, Pertussis, Tetanus (DPT) immunisation coverage ([@CIT0028_24913]). The reasons were found to be improved infrastructure (including facilities and equipment) in Kerala\'s healthcare institutions, and better accountability in the public healthcare system. In contrast, studies of Papua New Guinea have revealed a decrease in Bacille Calmette-Guérin (BCG) immunisation coverage among children under 1 year following decentralisation. Similarly, an immediate evaluation of decentralisation in Tanzania\'s Expanded Programme on Immunization (EPI) found services at district level to be of poor quality. Reasons for this included inadequate cooperation between central and local policy-makers, demoralised health service providers, a reduced number of supervision visits by EPI staff, and the improper maintenance of vaccine temperature ([@CIT0029_24913]). Interestingly, a cross-country study found that decentralisation has different effects in low- and middle-income countries. Decentralised low-income countries were found to have higher measles and DPT3 immunisation coverage than centralised ones, while in contrast decentralised middle-income countries have lower immunisation coverage for the same period ([@CIT0007_24913]).

The potentially negative effect of decentralisation on Indonesia\'s immunisation status has been discussed by international organisations working in health and immunisation, such as USAID and GAVI ([@CIT0030_24913], [@CIT0031_24913]). They have commented on the stagnation of immunisation coverage in Indonesia during the previous decade, suggesting that decentralisation has contributed to it. Before decentralisation, the government of Indonesia paid considerable attention to improve coverage of basic childhood immunisation against polio, measles, diphtheria, tetanus, pertussis, and tuberculosis. In 1977, it officially initiated EPI activities which provided basic, free immunisation for all children. Unlike most of Indonesia\'s maternal and child health services, this national immunisation programme was not fully decentralised. Instead the responsibility for the supply and cold chain maintenance of vaccines was retained by central government, while that for the provision of the health facilities, health professionals, and equipment needed to carry out vaccination was devolved to district governments ([@CIT0032_24913]). This division of responsibility has led in some cases to uncertain programme ownership (possibly exacerbated by differing priorities at local level) and has almost certainly played a part in the stagnation of immunisation coverage since decentralisation ([@CIT0030_24913]).

A study examining 10 districts of Java found that there has been no improvement in DPT3 immunisation coverage since decentralisation, despite the significant increase in public health expenditure. One reason for this failure is the limited analytical and planning capacity of local government representatives, who were not provided with the education and training needed to plan and implement their new areas of responsibility. The failure of decentralisation to improve child immunisation in Indonesia is not in dispute; the need to address this is urgent, and the first step is to examine the consequences of decentralisation on immunisation status.

Indonesia constitutes a particularly interesting case, not only because of the size of the country but also because of its remarkable progress in creating a decentralised system of government in a relatively short period of time. Starting in 2001, Indonesia devolved responsibilities from central to district government in almost all government administrative sectors (including health) with the aim of improving efficiency, quality, and equity of public service provision ([@CIT0004_24913]). Evaluating the consequences of decentralisation in Indonesia also provides lessons for other Southeast Asian countries, especially those with similar reform and reform backgrounds. Like other Southeast Asian countries, decentralisation of the health sector in Indonesia was launched in the late 1990s (before general decentralisation in 2001) following the 1997 East Asian financial crisis ([@CIT0004_24913]), and has wider implications throughout Southeast Asia, whose countries face a similar epidemiological challenge of tropical infectious diseases among children.

Two studies in particular have found that health sector decentralisation in Indonesia has failed to achieve its aim, and they highlight several plausible explanations for this failure ([@CIT0033_24913], [@CIT0034_24913]). The first explanation is that local governments only have real discretion for less than 30% of their health expenditure ([@CIT0033_24913]), a figure which is low compared to the average of local expenditure autonomy (58%) experienced in other developing countries ([@CIT0014_24913]). Another explanation is the limited capacity of local governments, which are given responsibility for funds after decentralisation but not the skills needed to utilise them appropriately ([@CIT0034_24913], [@CIT0035_24913]). Unlike Thailand (possibly the most successful example of decentralisation in Southeast Asia) ([@CIT0001_24913]), local authorities in Indonesia are not required to demonstrate sufficient capacity and commitment before receiving greater autonomy under decentralisation.

There are a number of studies which evaluate the consequences of decentralisation in Indonesia. However, their usefulness is limited by the fact that they only cover some of Java\'s districts. There are nearly 500 districts across Indonesia, and those outside Java tend to be poorer. Omitting districts on remote islands means these studies capture only a partial picture of the country. This adds urgency to the need to evaluate the effects of decentralisation in all districts in Indonesia, and specifically its association with child immunisation. Our study has used data sourced from multiple surveys (contextual, household, and individual) in 497 districts.

Data and methods {#S0002_24913}
================

Data {#S0002-S20001_24913}
----

This study combines data from various sources. The Indonesian national socio-economic survey (*Survei sosial ekonomi nasional*, or Susenas) in 2011 was the main source of household-level data. It provided information on a child\'s immunisation status as well as the characteristics of the mother and the socio-economic status of the household. Alongside Susenas, we assembled data from the 2011 national village census (*Potensi desa*, or Podes) and government fiscal information. Podes provided information on population and the number of health facilities in all villages within a district, the aggregate of which is calculated for each district. We included health facilities which provide immunisation for children: hospitals, public health centres (*Puskesmas*), and integrated health services posts (*Posyandu*).[1](#FN0001_24913){ref-type="fn"} The government fiscal data was obtained from the Ministry of Finance. We linked the Susenas data to the other data sources using district codes. Taken together this data captures the nested structure of households by district.

Immunisation status measure {#S0002-S20002_24913}
---------------------------

The key outcome variable is complete immunisation status among children aged 12--23 months. We extracted the data on immunisation status from Susenas, in which parents are asked whether their children received each of the basic immunisations or not and the number of doses received for each. Although every immunised child receives an immunisation card recording the date of immunisation and how many they have received, the parent was not obliged to show this card to the Susenas researcher. The data were created based on the answers of the parents. We define complete immunisation status based on a child receiving each of the immunisations in the national EPI schedule ([@CIT0036_24913]).[2](#FN0002_24913){ref-type="fn"} Children above 2 years old are not included in this study to avoid confusion with the immunisation booster schedule.

###### 

Schedule of Indonesia routine immunisation

  Age of administration   Antigens         
  ----------------------- ---------- ----- ------
  0 month                 BCG        HB0   OPV0
  2 months                DPT1       HB1   OPV1
  3 months                DPT2       HB2   OPV2
  4 months                DPT3       HB3   OPV3
  9 months                Measles          

We measured child immunisation data as a binary variable (1=received complete basic immunisation; 0=not received complete basic immunisation) -- complete basic immunisation is important to protect children from vaccine-preventable diseases. Incomplete immunisation (e.g. a child receiving only two shots of DPT immunisation from a series of three) means that immunity is not completely formed. The Indonesia government emphasises the importance of complete basic immunisation to eradicate these diseases and to reduce child mortality rate ([@CIT0037_24913]).

Fiscal decentralisation measure {#S0002-S20003_24913}
-------------------------------

We measured fiscal decentralisation using the ratio of local public expenditure on health to total local public expenditure, and found that this measurement reflects responsible governance at the local level. The most common measure of fiscal decentralisation is the local share of total government expenditure ([@CIT0016_24913], [@CIT0017_24913], [@CIT0019_24913]). However, this measure conveys only a limited reflection of fiscal decentralisation, as it fails to consider the control which local authorities have over funds raised locally or other local potential resources ([@CIT0021_24913], [@CIT0038_24913]). A study in Colombia extended these measures by using the ratio of locally controlled health expenditure to total health expenditure. However, this measure is less suitable for the case of decentralisation in Indonesia, where local governments received funds from central government in a bulk called the balancing fund (*dana perimbangan*). It includes a general grant (*dana alokasi umum*), shared taxes, natural resource revenue shares, and a special allocation grant channel (*dana alokasi khusus*) ([@CIT0039_24913]). Although the transfers from central government to local government remain the dominant means of financing, earmarking is gone, and local governments have the authority to allocate the funds for each public service sector, including health. We therefore decided to use a fiscal decentralisation measure which represents the resources used to finance the health sector over all resources for which local governments have authority and also discretion on how to use these resources. We consider this measure more useful, as it captures the willingness of local governments to allocate their funds for the health sector.

Household-level determinants {#S0002-S20004_24913}
----------------------------

Determinants at household level consist of birth attendants, mothers' employment status, mothers' age, mothers' education, and household socio-economic status. We created a dummy variable for birth attendants (1 for a child whose birth was attended by health professional -- physicians, midwives and nurses -- and 0 for a child whose birth was not). Employment of mothers is measured using a dummy variable (1 for employed and 0 for unemployed). We classify mothers' age into three levels: ≤20 years, 21--30 years and\>30 years, and measure their education according to the highest level of education attained, differentiated into three levels: primary, secondary, and tertiary education. Household socio-economic status is measured using household expenditure over 1 year. Household expenditure variable is entered as a log-transformed continuous variable to make the distribution more symmetric and to reduce the effect of outliers.

District-level determinants {#S0002-S20005_24913}
---------------------------

We used a number of determinants which measure variation in local health provision to examine contextual effects. First, we took the number of health facilities per 1,000 population to measure the availability of healthcare providers, especially in regard to immunisation services (hospitals, health centres, and village health posts). We also used the proportion of urban population, population density, and gross domestic product (GDP) per capita as district-level determinants. Similar with household expenditure variable, we entered GDP per capita as a log-transformed continuous variable.

Methods {#S0003_24913}
=======

Our study used a multilevel logistic regression model (which we believe to be most appropriate because it considers the nested structure of households within districts), and estimated the association of fiscal decentralisation with child immunisation status in Indonesia, treating the dependent variable as binary (complete immunisation or not). The first level comprised household characteristics and district characteristics made up the second level. Considering households *i* nested in districts *j*, the model is:$$E_{ij}* = \gamma_{00} + \Sigma\gamma_{0j}W_{j} + \Sigma\beta_{ki}X_{ij} + u_{0j} + \varepsilon_{ij}$$

with:

*E*~*ij*\*~=logit(*P*(*E*~*ij*~=1)),

*W*~*j*~ is a set of district characteristics,

*X*~*ij*~ is a set of household characteristics,

*u*~0*j*~ are the random intercept varying over district γ~00~ with mean zero and variance $\sigma_{00}^{2}$,

ɛ~*ij*~ is normally distributed with mean zero and variance $\sigma_{\varepsilon}^{2}$.

Missing data {#S0003-S20001_24913}
------------

Where there were missing data, we obtained multilevel multiple imputed values, which avoided the potential bias which can arise when incomplete data is mishandled (when cases are deleted, or when indicator variables are used for missing data). This also made full use of the observed data, since missing data appeared at both household and district level. Multilevel multiple imputation under missing-at-random assumption was used to estimate missing data for complete immunisation status and covariates ([@CIT0040_24913]). We used all predictors taken together to impute the missing values and analyse the imputed data.

Results {#S0004_24913}
=======

We begin by describing immunisation status and characteristics of both households and districts, and then present the results of the multilevel analysis of predictors of child immunisation status. The descriptive statistic (see [Table 2](#T0002_24913){ref-type="table"}) shows that almost half of the children in the survey did not receive complete immunisation. This means that more than a decade after decentralisation, Indonesia is missing the WHO immunisation target of 80% and thus failing to provide basic primary care services. However, this national figure masks huge variation across districts. [Fig. 1](#F0001_24913){ref-type="fig"} highlights this, showing that more than four out of every five children in 57 districts were covered with complete immunisation, while in 50 other districts less than one in every five children was covered. A sense of the importance of area variation in immunisation coverage can be gained from the map in [Fig. 2](#F0002_24913){ref-type="fig"}, which highlights geographical disparities across districts and compares district attainment of DPT3 immunisation coverage in Indonesia to that of selected countries in Southeast Asia region. Overall, DPT3 coverage in Indonesia is far below that of Thailand and Singapore (often presented as examples which have over the last two decades performed well compared to other countries in the region), and performed slightly worse than the Philippines and Laos (Laos performed well below other Southeast Asia countries before the 1990s, but by 2011 it had improved significantly and performed better than Indonesia). Within Indonesia, we observed an immense variation of DPT3 coverage between districts. The three districts of Kupang, Gorontalo, and Jembrana achieved a notable public services performance, with the same DPT3 coverage as Thailand and Singapore, while at the other end of the scale, almost all the children included in the Susenas survey in Mappi, Aceh Timur, Yapen, and Nagan Raya missed complete immunisation. This wide gap of achievement between districts necessitates analysis at district and individual levels, not at national level.

![Spatial distribution of immunisation coverage among districts in Indonesia.](GHA-7-24913-g001){#F0001_24913}

![DPT3 coverage in Indonesia and selected comparators (1985--2011) and comparison with Indonesia district attainment (2011).](GHA-7-24913-g002){#F0002_24913}

###### 

Descriptive statistics on household and district characteristics

                                                                        Mean (%)   SD        Missing (%)
  --------------------------------------------------------------------- ---------- --------- -------------
  Household characteristics                                                                  
   Complete immunisation status                                                              0.17
    Child receive complete immunisation                                 53.36%     23.07     
    Child not receive complete immunisation                             46.64%               
   Residential areas                                                                         0
    Rural                                                               61.55%               
    Urban                                                               38.45%               
   Birth attendants                                                                          0
    Non-health professional                                             24.31%               
    Health professional                                                 75.69%               
   Mothers' age                                                                              0
    20 years                                                            6.18%                
    21--30 years                                                        52.69%               
     \> 30 years                                                        41.13%               
   Mothers' education                                                                        4.19
    Primary/no education                                                60.56%               
    Secondary                                                           28.06%               
    Higher                                                              11.39%               
   Mothers' employment status                                                                0.01
    Unemployed                                                          59.69%               
    Employed                                                            43.01%               
    Household income (IDR 1,000)                                        2406.27    2456.86   0
  District characteristics                                                                   
    Local health expenditure as a proportion of total expenditure (%)   9.53       3.29      1.50
    Hospitals/1,000 population                                          0.03       0.03      1.99
    Health centres/1,000 population                                     0.23       0.20      1.99
    Village health posts/1,000 population                               1.39       0.60      1.99
    Proportion of urban population                                      0.39       0.30      0
    Population density                                                  1058.98    2525.54   0
    GDP per capita (IDR 1,000)                                          19986.8    32881.2   0
    Number of children                                                  23,766               
    Number of districts                                                 497                  

A similar variation occurs in the percentage of local government expenditure allocated for healthcare, and indicates different levels of concern for the health sector ([Fig. 3](#F0003_24913){ref-type="fig"}). Five districts prioritise health and allocate more than one-fifth of their expenditure for health, while some districts allocate less than 5%. An indication of the different capacities of local authorities to manage their health budget is shown by their utilisation of it. Less than half of all districts used all of their health budget. More than a 100 districts used less than half of their health budget and three districts leave more than 70% of their health budget unused. Details of the utilisation of this budget are shown in financial flows of local governments ([Table 3](#T0003_24913){ref-type="table"}). On average, most of local government revenue (86.57%) was transferred from central government. Local governments use more than 75% of the money on salaries and other operational expenditure (52.38 and 24.89%, respectively), while the expenditure for investment (facilities and infrastructure) comprises only less than 25% of total local government expenditure. This is expenditure which has the potential to contribute to an improved public health outcome, although as is clear from the literature, this is not guaranteed. Modelling the association of fiscal decentralisation with immunisation status was done next.

![Health budget and expenditure across districts in Indonesia 2011.](GHA-7-24913-g003){#F0003_24913}

###### 

Financial flows at district level 2010 (in percentage)

                                         Mean    SD      Min     Max
  -------------------------------------- ------- ------- ------- -------
  Revenue                                                        
   Own-source revenue                    6.58    8.03    0.19    68.69
   Transfer from central government      86.57   9.85    25.82   99.6
   Transfer from provincial government   3.69    3.16    0       24.43
   Revenue from other sources            3.15    4.25    0       21.45
  Expenditure                                                    
   Salary                                52.38   14.23   0       79.81
   Other operational expenditure         24.89   6.87    3.89    59.12
   Investment                            22.39   10.81   0       58.62
   Other expenditure                     0.32    2.72    0       59.84

Multilevel logistic regression analysis ([Table 4](#T0004_24913){ref-type="table"}) was carried out using three models. The first model included only household-level determinants, while the second and the third models included both household- and district-level determinants. The main district-level determinant included in the second model is local health expenditure as a proportion of total local expenditure, while in the third model determinants are the number of hospital, health centre and village health post per 1,000 population. We used two different models to avoid double counting since local governments also spend their money on these three types of health facility. In addition of these determinants, we included proportion of urban to total population, population density, and log GDP per capita.

###### 

Determinants of child\'s immunisation status

                                                                        Model 1                                              Model 2                                                Model 3
  --------------------------------------------------------------------- ---------------------------------------------------- ------------------------------------------------------ ------------------------------------------------------
  Household-level variables                                                                                                                                                         
   Residential areas                                                                                                                                                                
    (Rural)                                                                                                                                                                         
    Urban                                                               0.12 (0.04)[‡](#TF0003_24913){ref-type="table-fn"}   0.12 (0.04)[‡](#TF0003_24913){ref-type="table-fn"}     0.13 (0.04)[‡](#TF0003_24913){ref-type="table-fn"}
   Birth attendants                                                                                                                                                                 
    (Non-health professional)                                                                                                                                                       
    Health professional                                                 0.43 (0.04)[‡](#TF0003_24913){ref-type="table-fn"}   0.42 (0.04)[‡](#TF0003_24913){ref-type="table-fn"}     0.42 (0.04)[‡](#TF0003_24913){ref-type="table-fn"}
   Mothers' age                                                                                                                                                                     
    (≤20 years)                                                                                                                                                                     
    21--30 years                                                        0.12 (0.06)[†](#TF0002_24913){ref-type="table-fn"}   0.13 (0.06)[†](#TF0002_24913){ref-type="table-fn"}     0.12 (0.06)[†](#TF0002_24913){ref-type="table-fn"}
     \> 30 years                                                        0.13 (0.07)[†](#TF0002_24913){ref-type="table-fn"}   0.13 (0.07)[†](#TF0002_24913){ref-type="table-fn"}     0.13 (0.07)[†](#TF0002_24913){ref-type="table-fn"}
   Mothers' education                                                                                                                                                               
    (Primary or less)                                                                                                                                                               
    Secondary                                                           0.18 (0.04)[‡](#TF0003_24913){ref-type="table-fn"}   0.18 (0.04)[‡](#TF0003_24913){ref-type="table-fn"}     0.19 (0.04)[‡](#TF0003_24913){ref-type="table-fn"}
    Higher                                                              0.30 (0.06)[‡](#TF0003_24913){ref-type="table-fn"}   0.29 (0.06)[‡](#TF0003_24913){ref-type="table-fn"}     0.31 (0.06)[‡](#TF0003_24913){ref-type="table-fn"}
  Mothers' employment status                                                                                                                                                        
    (Unemployed)                                                                                                                                                                    
    Employed                                                            −0.04 (0.03)                                         −0.03 (0.03)                                           −0.04 (0.03)
    Log households income                                               0.18 (0.03)[‡](#TF0003_24913){ref-type="table-fn"}   0.18 (0.03)[‡](#TF0003_24913){ref-type="table-fn"}     0.18 (0.03)[‡](#TF0003_24913){ref-type="table-fn"}
  District-level variables                                                                                                                                                          
    Local health expenditure as a proportion of total expenditure (%)                                                        2.03 (1.57)                                            
    Hospitals/1,000 population                                                                                                                                                      −0.65 (2.24)
    Health centres/1,000 population                                                                                                                                                 −0.43 (0.28)
    Village health posts/1,000 population                                                                                                                                           0.54 (0.09)[‡](#TF0003_24913){ref-type="table-fn"}
    Proportion of urban population                                                                                           0.52 (0.23)[†](#TF0002_24913){ref-type="table-fn"}     0.74 (0.27)[‡](#TF0003_24913){ref-type="table-fn"}
  Population density                                                                                                         −0.00 (0.00)[‡](#TF0003_24913){ref-type="table-fn"}    −0.00 (0.00)[†](#TF0002_24913){ref-type="table-fn"}
    Log GDP per capita                                                                                                       −0.13 (0.07)[\*](#TF0001_24913){ref-type="table-fn"}   −0.12 (0.07)[\*](#TF0001_24913){ref-type="table-fn"}
    Between district variance                                           1.09                                                 1.05                                                   1.01
    ICC                                                                 0.25                                                 0.24                                                   0.23
    Median odds ratio                                                   2.71                                                 2.65                                                   2.61

Note: Reported are marginal effects (standard error).

Sig.:

significant at 10% or less

significant at 5% or less

significant at 1% or less.

Results from the first model showed that living in urban areas, the presence or otherwise of birth attendant, mothers' education level, and households' income are all statistically significant at 1%. Among these household-level determinants, it seems that the effect of having a professional birth attendant is the most influential, with children in this category having 43% higher probability to receive complete immunisation than children whose birth were not, holding all other determinants constants. Turning to other determinants, children who live in urban areas and those of better-off families are more likely to be immunised. Mothers' characteristics also play an important role in their child immunisation status. Mothers who have only completed primary education or less are less likely to immunise their children than those with a higher level of education, while teenage mothers have a lower probability of immunising their children than older mothers. However, the effect of mothers' employment status is small and far from statistically significant. Overall, these estimates remain consistent in each of the three models.

In the second model, the results indicate that there is insufficient evidence to reject the null hypothesis that local health expenditure as a proportion of total expenditure is not correlated with immunisation status among children. We check the plausibility of threshold effect by re-parameterising the local health expenditure proportion as tertiles and quintiles ([Appendix 1](#T0005_24913){ref-type="table"}). The test of joint significance indicates that both the tertiles (*χ*^2^=3.21, df=2, *p*=0.2) and the quintiles (*χ*^2^=4.93, df=4, *p*=0.29) of the local health expenditure as a proportion of total expenditure has no significant effect on immunisation status.

In the third model, the results show that increasing the number of village health post by one per 1,000 of the population improves the probability of children receiving complete immunisation by 54%. However, adding a hospital and a health centre has no significant effect. The effects of proportion of urban to total population, population density and the wealth of the district (as shown by GDP) remain consistent in the second and third models. Children living in a district with a higher proportion of urban population have a higher probability of having full immunisation. In contrast, those who live in densely populated districts have a lower probability of receiving immunisation, although the effect is minuscule in size.

As we used a multilevel logistic regression model in this study, we explain the effect between levels using median odds ratio (MOR) ([@CIT0041_24913], [@CIT0042_24913]). The MOR compares two children from two randomly chosen districts. In the first model, for two children with the same household-level determinants, the MOR of the child living in a district with a higher propensity of receiving immunisation to the child living in the district with a lower propensity is 2.71. This is a high odds ratio ([@CIT0041_24913]), suggesting that the heterogeneity is substantial. Including district-level determinants in the second and third models reduces the unexplained heterogeneity between districts to MORs of 2.65 and 2.61, respectively, which are still high. Thus, the propensity of children to receive complete immunisation varies a great deal between districts. Furthermore, the results of analysis using multilevel multiple imputed data are reasonably similar, in that they exclude all individuals with missing values (available in [Appendix 2](#T0006_24913){ref-type="table"}). This sensitivity analysis shows that the results are robust.

Discussion {#S0005_24913}
==========

Indonesia launched decentralisation in 2001, devolving greater authority to local government with the aim of improving the efficiency, quality and equity of healthcare services, with the expectation that this would increase the health status of the population ([@CIT0004_24913], [@CIT0043_24913]). This study evaluates the consequences of fiscal decentralisation on child health by assessing childhood immunisation status across districts in Indonesia. In contrast with findings from other countries ([@CIT0016_24913], [@CIT0018_24913]--[@CIT0021_24913]), our results show that fiscal decentralisation has no statistically significant association with child immunisation outcomes. To shed more light on the failure of fiscal decentralisation in Indonesia to achieve its aim, we looked at the flow and utilisation of local government expenditure. Local governments rely on transfers from central government, which account for 87% of all their revenue ([Table 3](#T0003_24913){ref-type="table"}). However, the bulk of local government expenditure is spent on salaries (54%) (the central government has control over district health personnel). This means that local governments only have discretion on over 30% of central government transfer, plus any revenue they are able to raise themselves. Model 2 however showed that increasing this discretion has no bearing on child health outcomes ([Table 4](#T0004_24913){ref-type="table"}).

We thus turned to a different explanation, one of capability. Implementation of decentralisation does not necessarily mean that the decentralised entities can manage the system they are presented with. Several studies in Indonesia highlight the importance of local authority capability, especially in regard to planning, budgeting, and utilising their budget successfully. A study in 10 districts in West Java and East Java provinces discovered that the absence of leadership and vision among bureaucrats at local level meant they continued to implement the old system after decentralisation, rather than responding to the health problems in their area ([@CIT0034_24913]). Furthermore, a study of Southeast Sulawesi province reported a district allocating a mere 2% of its budget to the health sector, and that the local authorities in this sector have no planning and budgeting capability. At the same time, none of the budget was allocated for capacity building ([@CIT0044_24913]). Similar facts have been presented in studies of West Sumatra ([@CIT0045_24913]), Jambi ([@CIT0046_24913]), and West Kalimantan provinces ([@CIT0047_24913]).

Our results revealed that the ability of local governments to utilise their budget varies enormously, with more than half (57%) of the districts failing to absorb their entire health budget ([Fig. 3](#F0003_24913){ref-type="fig"}). Even worse, three districts utilised less than 30% of their budget. Under these circumstances, it is unlikely that local government programmes will perform well. We found a wide variation in immunisation coverage, with some districts performing better and exceeding the WHO cut-off (80%), and others performing much worse. Such variation is difficult to reconcile since all district governments exercised similar discretion over expenditure after decentralisation. We concluded that this difference emphasises the importance of local government capability to manage their budget according to local needs.

There are several ways in which local government could utilise the health budget to improve health status. Increasing the number of village health posts in districts, for example, since immunisation status is found to be positively associated with the number of village health posts per 1,000 population. The district government of Jembrana is recognised as an example of one which has deployed most of its budget and has provided successful innovation in its health services following decentralisation. In 2003 it launched the *Jaminan Kesehatan Jembrana* health insurance scheme, which provides free primary healthcare services for all its citizens, on top of which, to improve the equity of access to healthcare, it provides free secondary and tertiary healthcare services for poor residents ([@CIT0048_24913]). Our study shows that immunisation status among the children of Jembrana district a decade after decentralisation was considerably high with 93% coverage, comparable to that of Singapore and Thailand ([Fig. 2](#F0002_24913){ref-type="fig"}).

The importance of providing health facilities to improve healthcare is supported by household level findings. Children living in rural areas and poor households are less likely to be covered by complete immunisation, despite the government providing free immunisation services for all children. The real cost of accessing healthcare renders households with low economic status and in rural areas unable to access immunisation services, as transport and opportunity costs are not borne by the government. These costs impose a greater burden on poor households, and negatively affect their healthcare-seeking behaviour ([@CIT0049_24913]). This household-level finding supports the district-level findings, namely that a more even distribution of village health posts as one of immunisation providers improves immunisation coverage. Better distribution of immunisation providers decreases the distance to health providers which in turn increases immunisation status among children due to lower financial costs and shorter time needed to get to these providers. Previous studies in Nanggroe Aceh Darussalam revealed that the increasing local budget allocation for health sector has a positive impact on physical infrastructure budgets ([@CIT0050_24913]). However, a considerable amount (40%) of budget for the health sector was spent on public hospitals, which mainly provide curative care services ([@CIT0051_24913]). Our study finds that among the three types of health facilities (hospital, health centre and village health post), only village health post has significant and positive association with child immunisation status. Village health post provides promotive and preventive healthcare services and located in villages, which is more affordable than other health facilities. The budget for the health sector should be allocated more to increase the number of this type of health facility to improve immunisation coverage.

The main limitation of this study is that the analysis used cross-sectional datasets. Further study using data from several years, both before and after decentralisation, would better capture the consequences of fiscal decentralisation for health outcomes. As this study used multisource data and not all data sources are available annually (for instance, Podes data only available 3 years), a multi-year study needs to consider other data sources. Moreover, the data we used to discuss child immunisation status was based purely on the verbal responses of parents who were not obliged to show an immunisation card, and whose answers regarding the completeness of their children\'s immunisation may have been influenced by recall bias. Future data collection is needed to improve measurement of individual past experiences.

Despite these limitations, our findings have several important implications. Firstly, this research indicates that districts continue to vary both in terms of immunisation coverage and also in terms of the extent to which local governments take advantage of the opportunities offered by fiscal decentralisation. While earlier studies focus on variation across countries, this study finds variation across districts and within one country, with the suggestion that the consequence of decentralisation on health status are more accurately assessed when districts and children are used as units of analysis. Secondly, this study extends the previous fiscal decentralisation measurements by referring only the resources allocated to healthcare services. One advantage of this measurement is that it better reflects responsible governance at the local level.

Conclusions {#S0006_24913}
===========

Fiscal decentralisation is often promoted as a strategy to improve the performance of healthcare services, which in turn improve health outcomes, including immunisation status among children. However, the evidence across countries has not been definitive. This study has found that the transfer of fiscal authority to local governments is not a panacea of the problems of how to improve child immunisation status in Indonesia. Merely increasing the health budget at district level is not adequate. A new understanding is made possible here by investigating the regional disparities of public health programmes. The immense variation of immunisation coverage across districts suggests that lessons can be learned from the better-performing districts. Perhaps most significantly, in addition to increasing the discretion of local governments over decentralised funds, for fiscal decentralisation to be successful it demands a higher capability of local governments in order to deliver efficient and equitable public health services.

The integrated health service post is a centre for children under five, women, and pre- and postnatal healthcare.

Children aged 12--23 months should receive one dose of BCG, three doses of polio, three doses of DPT, three doses of hepatitis B and one dose of measles vaccine ([Table 1](#T0001_24913){ref-type="table"}). The DPT, polio, and measles immunisation boosters are recommended after the child reaches 2 years. By their first birthday children should have completed the schedule, and another year is added to cover for possible delays.
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###### 

Determinants of child\'s immunisation status: proportion local health expenditure as tertile and quintile

                                                                                        Model 4                                               Model 5
  ------------------------------------------------------------------------------------- ----------------------------------------------------- -----------------------------------------------------
  Household-level variables                                                                                                                   
   Residential areas                                                                                                                          
    (Rural)                                                                                                                                   
    Urban                                                                               0.12 (0.04)[‡](#TF0006_24913){ref-type="table-fn"}    0.12 (0.04)[‡](#TF0006_24913){ref-type="table-fn"}
   Birth attendants                                                                                                                           
    (Non-health professional)                                                                                                                 
    Health professional                                                                 0.40 (0.04)[‡](#TF0006_24913){ref-type="table-fn"}    0.40 (0.04)[‡](#TF0006_24913){ref-type="table-fn"}
   Mothers' employment status                                                                                                                 
    (Unemployed)                                                                                                                              
    Employed                                                                            −0.03 (0.03)                                          −0.02 (0.03)
   Mothers' age                                                                                                                               
    (≤20 years)                                                                                                                               
    21--30 years                                                                        0.13 (0.06)[†](#TF0005_24913){ref-type="table-fn"}    0.13 (0.06)[†](#TF0005_24913){ref-type="table-fn"}
    \>30 years                                                                          0.14 (0.07)[†](#TF0005_24913){ref-type="table-fn"}    0.13 (0.07)[‡](#TF0006_24913){ref-type="table-fn"}
   Mothers' education                                                                                                                         
    (Primary or less)                                                                                                                         
    Secondary                                                                           0.18 (0.04)[‡](#TF0006_24913){ref-type="table-fn"}    0.18 (0.04)[‡](#TF0006_24913){ref-type="table-fn"}
    Higher                                                                              0.30 (0.06)[‡](#TF0006_24913){ref-type="table-fn"}    0.30 (0.06)[‡](#TF0006_24913){ref-type="table-fn"}
    Log households income                                                               0.18 (0.03)[‡](#TF0006_24913){ref-type="table-fn"}    0.18 (0.03)[‡](#TF0006_24913){ref-type="table-fn"}
  District-level variables                                                                                                                    
    (Local health expenditure as a proportion of total expenditure (lowest tertile))                                                          
    Local health expenditure as a proportion of total expenditure (middle tertile)      0.16 (0.12)                                           
    Local health expenditure as a proportion of total expenditure (highest tertile)     0.19 (0.12)                                           
    (Local health expenditure as a proportion of total expenditure (lowest quintile))                                                         
    Local health expenditure as a proportion of total expenditure (second quintile)                                                           −0.01 (0.16)
    Local health expenditure as a proportion of total expenditure (middle quintile)                                                           −0.00 (0.16)
    Local health expenditure as a proportion of total expenditure (fourth quintile)                                                           0.24 (0.15)
    Local health expenditure as a proportion of total expenditure (highest quintile)                                                          0.06 (0.16)
    Proportion of urban population                                                      0.54 (0.23)[†](#TF0005_24913){ref-type="table-fn"}    0.54 (0.23)[†](#TF0005_24913){ref-type="table-fn"}
    Population density                                                                  −0.00 (0.00)[‡](#TF0006_24913){ref-type="table-fn"}   −0.00 (0.00)[‡](#TF0006_24913){ref-type="table-fn"}
    Log GDP per capita                                                                  −0.14 (0.07)                                          −0.13 (0.07)
    Between district variance                                                           1.04                                                  1.04
    ICC                                                                                 0.24                                                  0.24
    MOR                                                                                 2.65                                                  2.65

Note: Reported are marginal effects (standard error).

Sig.:

significant at 10% or less

significant at 5% or less

significant at 1% or less.

###### 

Determinants of child\'s immunisation status: before and after multiple imputation

                                                                        Before multiple imputation                           After multiple imputation                                                                                                                                                                                             
  --------------------------------------------------------------------- ---------------------------------------------------- ----------------------------------------------------- ----------------------------------------------------- ---------------------------------------------------- ---------------------------------------------------- -----------------------------------------------------
  Intercept                                                             0.05 (0.02)[‡](#TF0009_24913){ref-type="table-fn"}   0.02 (0.01)[‡](#TF0009_24913){ref-type="table-fn"}    0.01 (0.01)[‡](#TF0009_24913){ref-type="table-fn"}    0.04 (0.02)[‡](#TF0009_24913){ref-type="table-fn"}   0.02 (0.01)[‡](#TF0009_24913){ref-type="table-fn"}   0.01 (0.01)[‡](#TF0009_24913){ref-type="table-fn"}
  Household-level variables                                                                                                                                                                                                                                                                                                                        
   Residential areas                                                                                                                                                                                                                                                                                                                               
    (Rural)                                                                                                                                                                                                                                                                                                                                        
    Urban                                                               1.12 (0.04)[‡](#TF0009_24913){ref-type="table-fn"}   1.13 (0.05)[‡](#TF0009_24913){ref-type="table-fn"}    1.13 (0.05)[‡](#TF0009_24913){ref-type="table-fn"}    1.13 (0.04)[‡](#TF0009_24913){ref-type="table-fn"}   1.12 (0.05)[‡](#TF0009_24913){ref-type="table-fn"}   1.12 (0.05)[‡](#TF0009_24913){ref-type="table-fn"}
   Birth attendants                                                                                                                                                                                                                                                                                                                                
    (Non-health professional)                                                                                                                                                                                                                                                                                                                      
    Health professional                                                 1.53 (0.06)[‡](#TF0009_24913){ref-type="table-fn"}   1.52 (0.06)[‡](#TF0009_24913){ref-type="table-fn"}    1.53 (0.06)[‡](#TF0009_24913){ref-type="table-fn"}    1.57 (0.06)[‡](#TF0009_24913){ref-type="table-fn"}   1.57 (0.06)[‡](#TF0009_24913){ref-type="table-fn"}   1.56 (0.06)[‡](#TF0009_24913){ref-type="table-fn"}
   Mothers' employment status                                                                                                                                                                                                                                                                                                                      
    (Unemployed)                                                                                                                                                                                                                                                                                                                                   
    Employed                                                            0.96 (0.03)                                          0.97 (0.03)                                           0.96 (0.03)                                           0.94 (0.03)                                          0.94 (0.03)                                          0.94 (0.03)[\*](#TF0007_24913){ref-type="table-fn"}
   Mothers' age                                                                                                                                                                                                                                                                                                                                    
    (≤20 years)                                                                                                                                                                                                                                                                                                                                    
    21--30 years                                                        1.13 (0.07)[†](#TF0008_24913){ref-type="table-fn"}   1.14 (0.07)[†](#TF0008_24913){ref-type="table-fn"}    1.13 (0.07)[†](#TF0008_24913){ref-type="table-fn"}    1.14 (0.07)[†](#TF0008_24913){ref-type="table-fn"}   1.14 (0.07)[†](#TF0008_24913){ref-type="table-fn"}   1.14 (0.07) †
    \>30 years                                                          1.14 (0.07)[†](#TF0008_24913){ref-type="table-fn"}   1.14 (0.07)[†](#TF0008_24913){ref-type="table-fn"}    1.14 (0.07)[†](#TF0008_24913){ref-type="table-fn"}    1.14 (0.07)[†](#TF0008_24913){ref-type="table-fn"}   1.14 (0.07)[†](#TF0008_24913){ref-type="table-fn"}   1.14 (0.07)[†](#TF0008_24913){ref-type="table-fn"}
   Mothers' education                                                                                                                                                                                                                                                                                                                              
    (Primary or less)                                                                                                                                                                                                                                                                                                                              
    Secondary                                                           1.19 (0.04)[‡](#TF0009_24913){ref-type="table-fn"}   1.19 (0.04)[‡](#TF0009_24913){ref-type="table-fn"}    1.20 (0.04)[‡](#TF0009_24913){ref-type="table-fn"}    1.19 (0.04)[‡](#TF0009_24913){ref-type="table-fn"}   1.19 (0.04)[‡](#TF0009_24913){ref-type="table-fn"}   1.19 (0.04)[‡](#TF0009_24913){ref-type="table-fn"}
    Higher                                                              1.36 (0.08)[‡](#TF0009_24913){ref-type="table-fn"}   1.35 (0.08)[‡](#TF0009_24913){ref-type="table-fn"}    1.36 (0.08)[‡](#TF0009_24913){ref-type="table-fn"}    1.35 (0.08)[‡](#TF0009_24913){ref-type="table-fn"}   1.35 (0.08)[‡](#TF0009_24913){ref-type="table-fn"}   1.35 (0.08)[‡](#TF0009_24913){ref-type="table-fn"}
    Log households income                                               1.20 (0.04)[‡](#TF0009_24913){ref-type="table-fn"}   1.20 (0.04)[‡](#TF0009_24913){ref-type="table-fn"}    1.20 (0.04)[‡](#TF0009_24913){ref-type="table-fn"}    1.22 (0.04)[‡](#TF0009_24913){ref-type="table-fn"}   1.20 (0.04)[‡](#TF0009_24913){ref-type="table-fn"}   1.22 (0.04)[‡](#TF0009_24913){ref-type="table-fn"}
  District-level variables                                                                                                                                                                                                                                                                                                                         
    Local health expenditure as a proportion of total expenditure (%)                                                        7.68 (12.03)                                                                                                                                                     8.56 (14.40)                                         
    Hospitals/1,000 population                                                                                                                                                     0.52 (1.16)                                                                                                                                                     0.44 (1.02)
    Health centres/1,000 population                                                                                                                                                0.65 (0.18)                                                                                                                                                     0.64 (0.18)
    Village health posts/1,000 population                                                                                                                                          1.71 (0.16)[‡](#TF0009_24913){ref-type="table-fn"}                                                                                                              1.88 (0.18)[‡](#TF0009_24913){ref-type="table-fn"}
    Proportion of urban population                                                                                           1.68 (0.39)[†](#TF0008_24913){ref-type="table-fn"}    2.10 (0.59)[‡](#TF0009_24913){ref-type="table-fn"}                                                         1.91 (0.46)[‡](#TF0009_24913){ref-type="table-fn"}   2.47 (0.71)[‡](#TF0009_24913){ref-type="table-fn"}
    Population density                                                                                                       0.99 (0.00)[‡](#TF0009_24913){ref-type="table-fn"}    0.99 (0.00)[†](#TF0008_24913){ref-type="table-fn"}                                                         0.99 (0.00)[‡](#TF0009_24913){ref-type="table-fn"}   0.99 (0.00)[†](#TF0008_24913){ref-type="table-fn"}
    Log GDP per capita                                                                                                       0.87 (0.06)[\*](#TF0007_24913){ref-type="table-fn"}   0.88 (0.06)[\*](#TF0007_24913){ref-type="table-fn"}                                                        0.93 (0.71)                                          0.92 (0.07)[\*](#TF0007_24913){ref-type="table-fn"}
    Between district variance                                           1.09                                                 1.05                                                  1.01                                                  1.20                                                 1.20                                                 1.10
    ICC                                                                 0.25                                                 0.24                                                  0.23                                                  0.27                                                 0.27                                                 0.25
    MOR                                                                 2.71                                                 2.65                                                  2.61                                                  2.85                                                 2.84                                                 2.72

Note: Reported are marginal effects (standard error).

Sig.:

significant at 10% or less

significant at 5% or less

significant at 1% or less.

Food marketing is an important environmental and contextual factor influencing eating behaviours and is a worldwide public health concern ([@CIT0001_25169]). Within marketing, food promotion is a form of communication designed to increase the recognition, appeal and/or consumption of specific food products ([@CIT0002_25169]). In this communication environment, television (TV) is a major source of children\'s exposure to food advertisements ([@CIT0001_25169], [@CIT0003_25169]). TV advertising has long been recognised as an effective medium to reach out to children by food industry and is a primary promotional channel for food marketers ([@CIT0004_25169], [@CIT0005_25169]). Exposure and the power of marketing are two important elements to assess the impact of food marketing on children, as emphasised by the World Health Organization (WHO) ([@CIT0001_25169]). 'Exposure' is defined as the number of times a viewer is exposed to a message, whereas 'power' is defined as a food advertiser\'s technique to target young and impressionable consumers through the use of promotional characters and premium offers ([@CIT0001_25169], [@CIT0006_25169]). Although content analyses of TV food marketing in developed countries have provided information on the use of the elements of exposure and power in advertisements targeting children ([@CIT0007_25169]), such data in developing countries are still scarce.

Gorn and Goldberg ([@CIT0008_25169]) were the first to experimentally demonstrate that daily exposure to televised candy advertisements could influence children choosing candy over fruits. The United States National Health Examination Survey indicated that for both young and teenage children, the amount of time spent watching TV was linked to prevalence of obesity ([@CIT0009_25169]). Subsequently, systematic reviews have provided modest evidence showing food marketing generates positive beliefs, affects nutrition knowledge, and influences children\'s food preferences and food consumption patterns, as well as strong evidence that marketing enhances purchase requests to parents ([@CIT0004_25169], [@CIT0010_25169]-- [@CIT0012_25169]) . It is proposed that the impact of food promotion on children in developing countries may be greater compared to those in developed countries ([@CIT0013_25169]). Such children may be less familiar with advertising and less practiced in navigating commercial messages. The growing middle classes in emerging market economies such as China, India, and many Southeast Asian countries provide unparalleled growth opportunities for global multinational food companies who need to generate new growth after saturation in developed markets ([@CIT0014_25169]).

Indeed, it is noted that the world\'s food system is not a competitive marketplace of small or local producers but driven by multinational food companies ([@CIT0015_25169]). It has been documented that in developed countries, marketing strategies employed by multinational food companies target young people to become lifelong consumers and influence household purchases ([@CIT0004_25169], [@CIT0016_25169]). The excessive consumption of often energy-dense ultra-processed foods is blamed for the rising obesity epidemics and incidence of non-communicable diseases (NCDs) in Western nations ([@CIT0017_25169]). Of concern is that such marketing strategies, when transplanted to developing countries, would also ultimately result in these health issues if expansion of trade, foreign direct investments, and transnational food corporations proliferate in emerging economies ([@CIT0018_25169]). Yet, public health professionals have responded slowly to such nutritional threats in developed countries and even slower in developing countries ([@CIT0015_25169]). In a transitional society such as Malaysia which has witnessed economic expansion in the last three decades, overall childhood obesity prevalence in 2006 was reported to be 19.9% in Malaysia, but prevalence patterns by ethnicity were indicated to be 26.6% in Chinese, 26.1% in Indian, and 18.9% in Malay communities ([@CIT0019_25169]).

The obesogenic environment in Malaysia is poorly defined. Multinational food companies' signatories to the International Food and Beverage Alliance (IFBA) have a presence in Malaysia ([@CIT0020_25169]). But the specific regulatory criteria promoted by IFBA appear to be permissive in the type of foods suitable for advertising to children (*authors' opinion)*. A preliminary study in Malaysia conducted in 2006--2007 highlighted that a large proportion of TV advertising (56%) promoted foods high in fat, refined sugars, and salt ([@CIT0021_25169]). Concurrent to the time period of this study, Malaysian government guidelines restricted advertising and sponsorship by fast-food companies during children\'s TV programs ([@CIT0022_25169]). In this study, the majority of food advertisements broadcasted on local TV channels were snack foods, dairy products, confectionary, biscuits, and fast food. The limitation of this study was advertising data were provided by participating TV stations rather than adapting live telecast recordings as an independent approach. The method for data analysis changed with a recent study employing live recording in Singapore ([@CIT0005_25169]) and evaluating persuasive marketing techniques used by the food industry in Australia ([@CIT0006_25169]). Given the evolution of assessments over time in TV food marketing, a need is suggested to adopt new methodologies to effectively evaluate the local TV food marketing scenario.

This study aimed to measure exposure and power of TV food marketing to children in Malaysia, which is a multi-ethnic, developing country. We expect that the outcomes from this study will contribute to existing evidence on the obesogenic environment in three ways: 1) it will explore variations in advertising patterns with seasonal variation (normal days *vs* school holidays) which is recognised as an evidence gap ([@CIT0021_25169], [@CIT0023_25169]) and peak versus non-peak viewing time; 2) it will explore differences in marketing techniques used to target different cultural groups as highlighted by previous researchers ([@CIT0005_25169], [@CIT0024_25169]); and 3) it will explore the use of persuasive techniques in food advertising.

Methods {#S0002_25169}
=======

TV channel identification {#S0002-S20001_25169}
-------------------------

Popular channels were identified based on ethnic-specific viewership data generated by Nielsen\'s Television Audience Measurement (TAM) ([@CIT0025_25169]). The channels deemed popular were determined through TV viewer rating. Ratings for a 1-week period (9--15 October 2011) identified the most popular channels for children aged 4--14 years based on three major ethnic groups -- Malay, Chinese, and Indian. Viewership share (%) of channels was defined as the proportion of individuals' viewership per channel compared to the total viewership for all channels for same time period ([@CIT0025_25169]). Based on these criteria for popular viewership, selected channels were free-to-air (FTA) and satellite TV (Pay-TV) channels that had a household penetration of more than 50%. Selected Pay-TV channels were Astro Cartoon Network (CTWK), Astro Hua Hee Dai (HHD), Astro Wah Lai Toi (WLT), Astro SUN TV (Sun TV), Astro Adithya and Astro Vellithirai (VT). FTA channels excluded were Al-Hijrah and TV1. The majority of the selected channels were not exclusive to children viewership except for the CTWK channel. However, as per TAM data, these channels were still drawing the largest child audience (data not shown). Overall 103 TV channels were assessed by Nielsen\'s TAM ratings to identify the ethnic-specific popular channels to be used in the data sampling.

Data sampling {#S0002-S20002_25169}
-------------

The TV sampling method has been described elsewhere ([@CIT0026_25169], [@CIT0027_25169]). Transmissions from live TV channels were recorded onto hard discs. In brief, TV transmissions were recorded using a personal video recorder (PVR, Kworld Analog TV Card II, Taipei, Taiwan) and software (Windows Media Centre) between 06:00 and 22:00 hours daily (16 hr/day) on randomly selected days falling between November 2012 to August 2013. For each channel, transmissions were recorded for two weekdays and two weekend days in a week during normal days and this cycle was repeated during the school holiday seasons (*n=*88 days). Normal days were defined as schooling days in Malaysia which excluded public holidays or large sporting competitions. This 10-month recording period excluded the Muslim month of *Ramadhan* and *Syawal* which otherwise has been noted to cause variation in advertising exposure ([@CIT0021_25169]). The Hindu festive season of *Diwali* also falls outside of the recording period. However, *Christmas* and *Chinese New Year* did fall within the stated 10-month recording period. In Malaysia, *Christmas* is only a single public holiday, and there was no change to advertising patterns observed. *Chinese New Year* has a greater impact on TV advertising patterns, particularly for the popular Chinese TV channels related to a significantly large Chinese population in Malaysia. Therefore, recording transmission data was stopped 2 weeks before Chinese New Year.

Data coding {#S0002-S20003_25169}
-----------

Recorded TV transmissions were visually screened for advertising content to identify advertisements which were subsequently coded as per protocol outline in [Fig. 1](#F0001_25169){ref-type="fig"}. This protocol is based on criteria described elsewhere ([@CIT0026_25169]). Each advertisement was coded for channel identity, date, program details, time slot at which a particular advertisement was broadcasted, and the nature of the product advertised (e.g. retail food and drink, channel promotion, education). All advertisements for retail food/beverage products, supermarkets, and restaurants were further coded into 36 food codes ([Table 1](#T0001_25169){ref-type="table"}) that were each assigned to one of three food categories (core, non-core, and miscellaneous foods). Core foods are nutrient dense and low in discretionary energy and can be recommended to be consumed daily, while non-core foods are high in undesirable nutrients such as high fat, refined sugars, and salt ([@CIT0026_25169]). Modifications were made related to food products classification relevant to the Malaysian food supply. For example, sweetened or flavoured milk would be classified as non-core food, whereas non-sweetened milk beverages would be considered as core food. If more than one food product was advertised, the first shown product or the most dominant food product was coded. All food and beverage advertisements were further evaluated for the use of persuasive techniques, including: 1) promotional characters (e.g. cartoons, celebrity endorsers) and 2) premium offers (e.g. giveaways, competitions, contests, vouchers, and rebates).

![Process algorithm of data coding. Ad: advertisement. \*Code of product, e.g. retail food and drink, channel promotion, education etc. ^†^Protocol with 36 food codes developed based on previous international methodology for TV food advertising ([@CIT0026_25169]).](GHA-7-25169-g001){#F0001_25169}

###### 

Seasonal variation in 11 popular TV channels targeting children

                                                                                                                                                                                                 Rate of food advertising (food ads/hr/channel)          
  --------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- ------ ------------------------------------------------ ------ ---------
  Non-core foods[b](#TF0002_25169){ref-type="table-fn"}                                                                                                                                   2.73   1.93                                             3.53   \<0.001
   Sugar-sweetened drinks                                                                                                                                                                 0.80   0.43                                             1.16   
   Sweet breads/cakes/muffins/buns/biscuits, glutinous rice balls/cakes/pudding, high-fat savoury biscuits, pies, pastries                                                                0.29   0.29                                             0.29   
   Fast food (not only healthier options advertised)                                                                                                                                      0.28   0.26                                             0.29   
   Savoury snack foods (added salt or fat) -- chips, dried spicy peas, fruit chips, savoury crisps, extruded snacks, popcorn (exclude plain), salted or coated nuts, other fried snacks   0.20   0.13                                             0.27   
   Chocolate and candy                                                                                                                                                                    0.17   0.15                                             0.19   
   Flavoured/fried instant rice and noodle products                                                                                                                                       0.16   0.13                                             0.19   
   Ice cream, iced confection, and desserts                                                                                                                                               0.15   0.10                                             0.20   
   Flavoured or dairy products with added sugar and alternatives                                                                                                                          0.13   0.07                                             0.19   
   High-sugar and/or low-fibre breakfast cereals (\>20 g sugars/100 g or \<5 g dietary fibre/100 g)                                                                                       0.13   0.07                                             0.18   
   Meat and meat alternatives processed/preserved in salt                                                                                                                                 0.11   0.14                                             0.08   
   High-fat/salt meals -- frozen, packaged meals (\>6 g saturated fat/serve, \>900 mg sodium/serve)                                                                                       0.09   0.06                                             0.12   
   Sweet snack foods -- jelly, sugar-coated dried fruits or nuts, nut/seed based bars and slices, sweet rice bars, and tinned fruit in syrup                                              0.09   0.05                                             0.13   
   Fruit juice/drinks (\<98% fruit)                                                                                                                                                       0.08   0.03                                             0.13   
   Other high-fat/salt products -- high-fat savoury sauces (\>10 g fat/100), soups (\>2 g fat/100 g; all dehydrated)                                                                      0.07   0.04                                             0.10   
   Alcohol                                                                                                                                                                                0.00   0.00                                             0.00   
  Core foods[c](#TF0003_25169){ref-type="table-fn"}                                                                                                                                       0.42   0.45                                             0.39   0.073
   Plain milks and yoghurts, cheese, and alternatives                                                                                                                                     0.13   0.16                                             0.10   
   Breads, rice, and rice products without added fat, sugar, or salt                                                                                                                      0.08   0.09                                             0.07   
   Low-sugar, high-fibre breakfast cereals (\<20 g sugar/100 g and \>5 g fibre/100 g)                                                                                                     0.06   0.07                                             0.06   
   Healthy snacks -- \<600 kJ/serve, \<3 g saturated fat/serve, and \<200 mg sodium/serve                                                                                                 0.06   0.05                                             0.06   
   Oils high in mono- or polyunsaturated fats, and low-fat sauces (\<10 g fat/100 g)                                                                                                      0.04   0.05                                             0.03   
   Fruits and fruit products without added fats, sugars, or salt                                                                                                                          0.02   0.02                                             0.03   
   Meat and meat alternatives                                                                                                                                                             0.01   0.01                                             0.02   
   Water                                                                                                                                                                                  0.01   0.00                                             0.02   
   Vegetables and vegetable products without added fats, sugars, or salt                                                                                                                  0.00   0.00                                             0.00   
   Low-fat/salt meals: meals (≤6 g saturated fat/serve, ≤900 mg sodium/serve), soups (\<2 g fat/100 g, exclude dehydrated), sandwiches, mixed salads                                      0.00   0.00                                             0.00   
   Baby foods (exclude milk formulae)                                                                                                                                                     0.00   0.00                                             0.00   
  Miscellaneous foods/food-related[d](#TF0004_25169){ref-type="table-fn"}                                                                                                                 0.75   0.74                                             0.76   0.396
   Vitamin/mineral or other dietary supplements, and sugar-free chewing gum                                                                                                               0.28   0.27                                             0.30   
   Recipe additions (including soup cubes, oils, dried herbs, and seasonings)                                                                                                             0.16   0.19                                             0.14   
  Baby and toddler milk formulae                                                                                                                                                          0.16   0.11                                             0.21   
   Tea and coffee                                                                                                                                                                         0.07   0.08                                             0.07   
   Fast-food restaurant (no foods or beverages advertised)                                                                                                                                0.05   0.05                                             0.04   
   Supermarkets (non-core foods advertised)                                                                                                                                               0.02   0.04                                             0.00   
   Supermarkets (no foods or beverages advertised)                                                                                                                                        0.00   0.00                                             0.00   
   Fast food (only healthier options advertised)                                                                                                                                          0.00   0.00                                             0.00   
   Local restaurant                                                                                                                                                                       0.00   0.00                                             0.00   
   Supermarkets (only core and healthy foods advertised)                                                                                                                                  0.00   0.00                                             0.00   
  Ratio of non-core:core                                                                                                                                                                  6.54   4.32                                             9.11   

Normal days: schooling days exclude national holidays, large sporting competitions, special event and public holiday in Malaysia.

Food that is relatively high in undesirable nutrients such as high fat, refined sugars, and salt.

Food that is recommended to be consumed daily to meet nutrient requirements.

Food that is added to flavour meals (e.g. recipe additions); supplements; milk formula for baby and toddlers; tea and coffee (plain); fast food (with no non-core foods); or local restaurant and supermarkets.

Advertisements were coded by three researchers. To ensure consistency in data coding, an inter-coder reliability test was carried out between researchers based on 1) the number of food advertisements recorded and 2) the food code recorded, using an 1-hour random identical sample of TV data ([@CIT0028_25169]). The inter-coder reliability was 100% for both the number of food advertisements recorded, and food coding too.

Data interpretation {#S0002-S20004_25169}
-------------------

Coded datasets were cleaned and food codes were validated by three professionals (SCH, MJS, KS) with nutrition and dietetic knowledge. Differences in professional opinion were analysed and resolved by an expert panel (BK, TK). Children\'s peak viewing time (PVT) was defined as the period of the day when ≥25% of the maximum children\'s audience were likely to be watching TV ([@CIT0026_25169]) as defined by Nielsen TAM data for weekday (from 19.00 to 22.00 hours) and weekend (from 15.00 to 16.00 hours and 19.00 to 22.00 hours) periods ([@CIT0029_25169]). Viewing time outside the defined PVT was non-peak viewing time (NPVT). Aggregation of each sample was performed to determine the count of advertisements in an hour as described by previous research ([@CIT0030_25169]). The average number of food advertisements per hour (rate) was calculated for each food category (core, non-core, and miscellaneous). Rates of core and non-core food advertising were assessed for normal days versus school holidays, for peak versus non-peak viewing times, and also to observe if usage of persuasive techniques in food marketing influenced these rates.

Statistical analysis {#S0002-S20005_25169}
--------------------

As the rates of food advertisements over time did not fulfil normality assumptions, non-parametric analyses (Mann-Whitney U test) was used to examine seasonal differences between rates of core and non-core food advertising. Kruskal-Wallis test was applied to detect differences between ethnic channels for both normal days and school days. Post hoc analysis for pairwise comparisons between channels was carried out using Dunn Test with Bonferroni correction. A *p-*value threshold of 0.05 was used to determine statistical significance for all data analysis. The statistical analysis was conducted using IBM Statistical Package for Social Sciences, version 19.0 (IBM SPSS Statistics Inc., Chicago, IL).

[Figure 2](#F0002_25169){ref-type="fig"} summarises the flow process of content analysis carried out for this study.

![Flow chart of content analysis. For ethnic-specific popular channels, three popular channels were for Malay whilst five popular channels were Chinese and four popular channels were Indian. \*However, one TV channel was common to both Malay and Indian viewership. Hence, overall analysis was carried out based on only 11 channels. ^‡^Proportion of individuals' viewership per channel compared to the total viewership for all channels for same time period. ^†^Protocol developed based on previous international methodology for TV food advertising ([@CIT0026_25169]).](GHA-7-25169-g002){#F0002_25169}

Results {#S0003_25169}
=======

From 103 TV channels identified through Nielsen data, 11 popular channels were related to ethnicity. Malay popular channels were TV2, TV3, and TV9 whilst NTV7, 8TV, HHD, WLT, and CTWK were Chinese and Sun TV, VT, and Adithya were Indian popular channels. One channel (TV2) was common to both Malay and Indian ethnic groups. A mean rate of 3.90 food ads/hr/channel across the 11 children\'s popular channels in Malaysia was established. Of the 1,408 hours of TV broadcasting that were analysed, a total of 32,194 advertisements were identified of which 5,494 were for food (17.1%).

Food advertising patterns: normal days versus school holidays {#S0003-S20001_25169}
-------------------------------------------------------------

[Table 1](#T0001_25169){ref-type="table"} provides distribution data for rates of food advertising as differentiated between normal days and school holidays for non-core, core, and miscellaneous food categories. The greatest frequency of food advertising rates associated with non-core foods, irrespective of normal days or school holidays. The rate of non-core food advertising was significantly higher on school holidays compared to normal days (3.53 *vs* 1.93 food ads/hr/channel; *U=*205,492; *p\<*0.001) whilst the advertising rate was not significantly different (*p\>*0.05) between these days for core or miscellaneous foods. Differences in the rates of non-core food advertising over these periods were attributed to sugar-sweetened drinks, for which the rate of advertising trebled during school holidays (0.43 *vs* 1.16 food ads/hr/channel, *p\<*0.001). Similar patterns of exposure for sugar containing snacks like sweet breads, cakes, biscuits (both 0.29 food ads/hr/channel, *p\>*0.05), fast foods (0.26 *vs* 0.29 food ads/hr/channel, *p\>*0.05), chocolate and candy (0.15 *vs* 0.19 food ads/hr/channel, *p\>*0.05) and savoury snack foods (0.13 *vs* 0.27 food ads/hr/channel, *p\<*0.01) were detected for both normal days and school holidays. Notably, alcohol was the only non-core product found not advertised at any time, and this is probably attributed to religious restriction in a Muslim dominant country. The mean rates of advertising for core food categories (0.42 food ads/hr/channel) and miscellaneous foods (0.75 food ads/hr/channel) were lower compared to the non-core food rate (2.73 food ads/hr/channel). For every core food advertisement shown, there were nearly four non-core food advertisements shown during normal days, and this figure increased to nine during school holidays. As there was a significant difference in advertising pattern by seasonal variation, the following analyses were conducted separately for normal days and school holidays.

TV food advertising during children\'s peak versus non-peak viewing times {#S0003-S20002_25169}
-------------------------------------------------------------------------

Rates of food advertising were consistently higher during children\'s PVT across all food categories ([Table 2](#T0002_25169){ref-type="table"}). The intensity of non-core food advertising was highest during children\'s PVT for both normal days (2.62 *vs* 1.74 food ads/hr/channel; *U=*34,504; *p\<*0.001) and school holidays (4.53 *vs* 3.26 food ads/hr/channel; *U*=33,276; *p\<*0.001). The ratio of non-core:core food advertising during children\'s PVT was 3.25 during normal days and 10.25 during school holidays. Additionally, there were consistently greater non-core food and low-core food exposures observed in both children\'s PVT and NPVT during school holidays, resulting in higher non-core to core ratios during these periods (10.25 *vs* 8.74 food ads/hr/channel). These patterns were also reflected when the channels were analysed based on ethnicity. For Malay channels, the non-core foods intensified during school holidays irrespective of PVT or NPVT periods.

###### 

Rate of food advertising during normal days and school holidays as defined by viewing time and ethnic nature of channels

                                                                           Rate of food advertising (food ads/hr/channel)                                    
  ------------------------------------------------------------------------ ------------------------------------------------ ------ --------- ------- ------- ---------
  Overall popular channels (*n=*11)                                                                                                                          
   Non-core foods                                                          2.62                                             1.74   \<0.001   4.53    3.26    \<0.001
   Core foods                                                              0.81                                             0.35   \<0.001   0.44    0.37    0.114
   Miscellaneous foods                                                     1.47                                             0.54   \<0.001   1.28    0.61    \<0.001
   Ratio of non-core:core                                                  3.25                                             5.01             10.25   8.74    
  Malay popular channels (*n=*3)[a](#TF0005_25169){ref-type="table-fn"}                                                                                      
   Non-core foods                                                          3.12                                             2.03   0.013     7.36    5.84    0.052
   Core foods                                                              0.83                                             0.30   0.001     0.48    0.48    0.897
   Miscellaneous foods                                                     0.98                                             0.66   0.155     1.07    0.57    0.002
   Ratio of non-core:core                                                  3.74                                             6.78             15.45   12.17   
  Chinese popular channels (*n=*5)                                                                                                                           
   Non-core foods                                                          3.71                                             2.58   0.005     5.03    3.61    0.003
   Core foods                                                              1.03                                             0.52   \<0.001   0.67    0.53    0.080
   Miscellaneous foods                                                     2.03                                             0.66   \<0.001   1.91    0.82    \<0.001
   Ratio of non-core:core                                                  3.61                                             4.99             7.49    6.83    
  Indian popular channels (*n=*4)[a](#TF0005_25169){ref-type="table-fn"}                                                                                     
   Non-core foods                                                          0.75                                             0.42   0.044     2.34    1.28    \<0.001
   Core foods                                                              0.39                                             0.12   \<0.001   0.05    0.04    0.527
   Miscellaneous foods                                                     0.80                                             0.19   0.001     0.41    0.27    0.032
   Ratio of non-core:core                                                  1.91                                             3.65             43.64   36.57   

PVT: peak viewing time of children; NPVT: non-peak viewing time of children.

For ethnic-specific popular channels, three popular channels were for Malay whilst five popular channels were Chinese, and four popular channels were Indian.

However, one TV channel was common to both Malay and Indian viewership. Hence, overall analysis was carried out based on only 11 channels.

Food advertising exposure by ethnicity {#S0003-S20003_25169}
--------------------------------------

Generally, Indian channels had the lowest rate of food advertising relative to Malay and Chinese channels as indicated in [Table 3](#T0003_25169){ref-type="table"}. During normal days, Chinese and Malay channels broadcasted similar rates for non-core food advertising (2.83 and 2.27 food ads/hr/channel, respectively) but Indian channels had a significantly lower rate (0.49 food ads/hr/channel; *p\<*0.001). In contrast, exposure to non-core food advertising on Malay channels increased almost three times to 6.17 food ads/hr/channel during school holidays and was significantly higher (*p\<*0.001) compared to Chinese (3.92 food ads/hr/channel) and Indian (1.51 food ads/hr/channel) channels. Additionally, sugar-sweetened drinks remained as the most commonly advertised food product in the non-core food category across all ethnics' popular channels (data not shown). Patterns of exposure to core and miscellaneous food advertisements during normal days and school holidays did not differ and remained relatively low for all ethnic groups' popular channels compared to non-core food advertising rates.

###### 

Food advertising exposure as per seasonal variation by TV channel ethnicity

                        Rate of food advertising (food ads/hr/channel)                                                                                                                                                                                        
  --------------------- ------------------------------------------------ ---------- ------------------------------------------------- --------- ------------------------------------------------ ---------- ------------------------------------------------- ---------
  Non-core foods        2.27[a](#TF0006_25169){ref-type="table-fn"}      2.83^b^    0.49[a](#TF0006_25169){ref-type="table-fn"}^b^    \<0.001   6.17[a](#TF0006_25169){ref-type="table-fn"}^b^   3.92^bc^   1.51[a](#TF0006_25169){ref-type="table-fn"}^bc^   \<0.001
  Core foods            0.42[a](#TF0006_25169){ref-type="table-fn"}^b^   0.63^bc^   0.18[a](#TF0006_25169){ref-type="table-fn"}^bc^   \<0.001   0.48[a](#TF0006_25169){ref-type="table-fn"}      0.56^b^    0.04[a](#TF0006_25169){ref-type="table-fn"}^b^    \<0.001
  Miscellaneous foods   0.73[a](#TF0006_25169){ref-type="table-fn"}      0.96^b^    0.32[a](#TF0006_25169){ref-type="table-fn"}^b^    \<0.001   0.68[a](#TF0006_25169){ref-type="table-fn"}      1.06^b^    0.30[a](#TF0006_25169){ref-type="table-fn"}^b^    \<0.001

For ethnic-specific popular channels, three popular channels were for Malay whilst five popular channels were Chinese, and four popular channels were Indian. Values in the same row sharing same superscript letters are significantly different. Dunn test: *p\<*0.01.

However, one TV channel was common to both Malay and Indian viewership.

Persuasive techniques {#S0003-S20004_25169}
---------------------

The most common persuasive technique used in TV food advertising was the use of promotional characters, and this trend was common to all ethnics channels selected. As indicated in [Fig. 3](#F0003_25169){ref-type="fig"}, the rate of promotional characters used in food advertising was more relevant to non-core foods than core foods or miscellaneous food products. In contrast, the use of premium offer in food advertising was consistently low across both time periods. However, premium offers were more often associated with non-core foods.

![Persuasive techniques as per seasonal variation and TV channel ethnicity. (a) Promotional characters used in food advertisements. (b) Premiums offered in food advertisements. For ethnic-specific popular channels, three popular channels were for Malay whilst five popular channels were Chinese and four popular channels were Indian. One TV channel was common to both Malay and Indian viewership. Hence, overall analysis was carried out based on only 11 channels. Within each figure, values sharing same superscripts are significantly different between normal days and school holidays.](GHA-7-25169-g003){#F0003_25169}

Discussion {#S0004_25169}
==========

This study identified higher rates of unhealthy food advertising occurred during school holiday periods compared to normal days for children. This is a marketing strategy because children would naturally have more free time to watch TV as suggested by Boyland et al. ([@CIT0031_25169]). Food advertising was pervasive throughout school holidays across all ethnic channels and mainly promoted sugar-sweetened drinks. A systematic review and meta-analysis has established a link between sugar-sweetened beverage consumption and increased risk of childhood obesity ([@CIT0032_25169]). A study in the United States indicated that every incremental increase of 100 advertisements of sugar-sweetened drinks was associated with a 9.4% increase in children\'s consumption of soft drinks ([@CIT0033_25169]). Thus, our finding on the high rate of sugary drink advertising is a serious concern in Malaysia if this is going to reflect an increased consumption of soft drinks by children.

Consistent with a previous study conducted in Malaysia in 2006 ([@CIT0021_25169]), the current findings indicated non-core foods were the most advertised food products. However, we detected a change in the type of food products most frequently advertised. Based on content analysis of TV food advertising data, Karupaiah et al. ([@CIT0021_25169]) identified unhealthy snacks as the most dominant advertised food products in contrast to the sugar-sweetened drinks reported in our study. This increment in advertising of sugar-sweetened drinks is also reported in Spain, India, and other Asia Pacific countries with this product being the most frequently advertised beverage on TV ([@CIT0029_25169], [@CIT0034_25169], [@CIT0035_25169]). From our observation of TV media, the increment in advertising for sugary drinks since 2006 ([@CIT0021_25169]) mostly originates from multinational companies, such as Coca-cola, Nestle, and Pepsico, as opposed to local brands.

Current Malaysian government guidelines restricting advertising and sponsorship by fast-food companies during children\'s TV programs apply during children\'s program targeting 4--9 year olds and when children\'s TV viewership exceeds 4% ([@CIT0022_25169]). Despite these restrictions, fast foods were one of the three most popular advertised non-core foods. We also noted that during children\'s PVT, the rate of fast-food advertisements was higher compared to NPVT (0.41 *vs* 0.24 food ads/hr/channel). This indicates current government regulations are limited in their ability to protect children from fast-food advertising on TV. The impact of this guideline is also limited by the lack of provisions related to other unhealthy food and beverages, particularly sugar-sweetened drinks. As demonstrated by viewership audience data in our study, the large majority of children watch TV outside of the targeted children\'s programs for which guidelines apply, with PVT occurring during the evening periods.

An alternative approach to monitoring and evaluating food advertising is by using children audience composition data as a standardised method to capture significant proportions of children exposed to marketing campaigns ([@CIT0001_25169]). A recent study suggested PVT reflected actual exposure of children to non-core food advertising ([@CIT0023_25169]). Based on our findings, the exposure of non-core foods was consistently higher during PVT compared to NPVT for children. The IFBA is now committed only to advertising products that meet specific nutritional criteria based on accepted national and international evidence and/or applicable national and international dietary guidelines in 2008 ([@CIT0020_25169]). However, our findings contradict a report from this alliance which found TV food and beverages advertising compliance was 99.2% ([@CIT0020_25169]). A reason for this discrepancy is that the IFBA code of practice only applies during TV viewing times when children make up at least 50% of the audience, which does not often occur in the real-world scenario ([@CIT0007_25169]). Further, the IFBA code is more permissive of foods that are actually inappropriate to be advertised to children, and is therefore relaxed about advertising of these foods. For instance, cereals containing sugar up to 35 g/100 g are deemed acceptable to be marketed to children, whereas expert opinion for healthy eating is that permitted foods should not exceed 20 g sugar/100 g ([@CIT0007_25169]).

We noted distinct differences in food advertising rates on Indian channels relative to Malay and Chinese channels. Most of the popular channels for Indian children were filtered satellite channels originating from India. Such foreign-origin advertisements are modified/removed as these are not relevant to the local market in Malaysia. It is also possible that these channels are less targeted by food companies, given the relatively low population numbers of this ethnic group in Malaysia compared to other ethnic groups (Malays or Chinese) as well as their lower household expenditures for these products ([@CIT0036_25169]). Conversely, non-core food advertising was found to be prevalent in Malay and Chinese channels and remarkably higher in Malay channels during school holidays. The non-core food advertising exposure pattern does not align with the reported patterns of childhood obesity by ethnicity in Malaysia (Chinese 26.6%\>Indian 26.1%\>Malay 18.9%) ([@CIT0019_25169]). However, obesity is well known to be a complex issue with multiple determinants ([@CIT0037_25169]). By using a mathematical simulation model, it was projected that TV food advertising contributed to 15--40% of obesity prevalence in the United States, and an absence of unhealthy food advertising on TV therefore could yield a reverse shift of proportion from overweight children to normal weight ([@CIT0038_25169]).

Promotional characters were commonly used as persuasive marketing technique for non-core foods in Malaysia, and this marketing practice was prevalent during school holidays compared to normal days. This is consistent with previous research which highlight that persuasive marketing techniques were mainly used in non-core food relative to core food advertisements ([@CIT0006_25169], [@CIT0039_25169]). On further examination of the non-core food category, we found sugar-sweetened drinks, breakfast cereals, extruded snacks, ice cream, and instant noodles were more likely to be using the persuasive techniques (data not shown). Promotional characters included branded cartoons or celebrities or famous actors who were company spokespersons for the non-core food products. The advertising impact of this technique is well documented to show associations with brand recognition, positive attitudes towards food products, and even brand loyalty at an earlier age ([@CIT0006_25169], [@CIT0040_25169]). Further, enhanced consumption of high-carbohydrate and high-fat foods by overweight and obese children is associated with the use of promotional characters during food advertising ([@CIT0041_25169]). Repetition of promotional characters from food advertising could transfer the positive effects related to characters ([@CIT0042_25169]) and even more, credibility of celebrities in their own field would be mistaken and further extended to the product they are endorsing ([@CIT0043_25169]).

Our results are constrained by the fact that this is a cross-sectional study. However, the selection of TV channels is valid to represent TV exposure patterns generally as the data includes normal days, weekdays, and weekend days, and at the same time provides data for all ethnic-specific popular TV channels. A major strength of this study is to provide a wider scope of understanding content analysis of food advertising on Malaysian TV channels by including seasonal variation as a factor and an improved model for classifying food codes previously standardised by researchers in a multicentre international study ([@CIT0035_25169]). It is important to note that in this study, the selection of TV channels was specific to ethnicity and ranked by children\'s preference as determined by Nielsen\'s TAM data. Further, persuasive techniques of marketing used in TV food advertising were assessed for the first time in Malaysia.

Based on our findings it is apparent that stringent regulation of TV food advertising is critical during PVT, which relates to children\'s viewership. The prior implementation of a content code that bans alcohol advertising in Muslim-majority Malaysia, which was successfully reflected in a zero rate detection of alcohol advertisements on TV, indicates that advertising content restrictions are possible. In contrast, our results also showed that current regulations in Malaysia are not able to protect children entirely from high rates of non-core food advertising on TV. Lastly, as highlighted by public health professionals, a standardised set of definitions for classifying TV food products according to health values, and specifying children\'s peak viewing period will enable children to be better protected, either directly or indirectly from exploitation by TV food marketing.

Conclusions {#S0005_25169}
===========

This study revealed children\'s high exposure to non-core food advertising on Malaysian TV channels. Non-core food advertisements were shown four times more frequently during normal days than core foods, and the non-core food advertising rate doubled during school holidays. Food advertising exposure varied among channels popular with ethnic groups, suggesting policy to regulate advertising should factor ethnicity in the future. The high rate of advertising for sugary drinks warrants a further regulatory action by government to limit these advertisements.
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Burma/Myanmar is ranked 149 out of 168 countries on the Human Development Index (HDI). It has been characterized as a fragile state due to its governance record and ongoing conflict in many parts of the country ([@CIT0001_24937]). The successive military regimes that held power from 1962 to 2011 were engaged in ongoing conflicts with ethnic minority groups in many parts of the country. During that period, regime policies resulted in forced labor, forced relocation, torture, killings, and deliberate destruction of food supplies ([@CIT0002_24937]), largely targeted at ethnic minorities ([@CIT0003_24937]). The eastern Burmese border bore the largest burden of internally displaced people (IDPs) ([@CIT0004_24937]). During this time, there was no official government effort to provide health care for affected civilians in ethnic-controlled areas of the Karen/Kayin State ([Fig. 1](#F0001_24937){ref-type="fig"}) ([@CIT0005_24937]).

![Location of Karen/Kayin State, eastern Burma/Myanmar.](GHA-7-24937-g001){#F0001_24937}

Despite recent commitments to increase government spending on the health sector, the projections for health spending remains below 0.76% of gross domestic product (GDP) for 2012/2013 ([@CIT0006_24937]). Based on the 2009 World Health Organization (WHO) report, external donor support is also low (US\$11.20 per capita) compared to regional counterparts like Cambodia and Laos, which are receiving US\$22.20 and US\$12.90 per capita, respectively ([@CIT0007_24937]). As a result, access to basic health services remains very poor in both ethnic-controlled and government-controlled areas of this region ([@CIT0003_24937], [@CIT0008_24937], [@CIT0009_24937]).

Due to the restricted national and international efforts ([@CIT0010_24937], [@CIT0011_24937]) to aid Burma/Myanmar's IDPs, ethnic health organizations (EHOs) such as the Karen Department of Health and Welfare (KDHW) and community-based health organizations (CBHOs) such as the Burma Medical Association (BMA) and Back Pack Health Workers Team (BPHWT) were created to fill this gap. These entities play a crucial role in delivering essential health care to the IDPs in locations where, without these organizations, there would be none[1](#FN0001_24937){ref-type="fn"} .

However, similar to many other challenging contexts, the health workers shortage is one of the main constraints of the Burma/Myanmar health system, as noted by Risso-Gill (2013). Nationally, the level of qualified human resources in Burma/Myanmar is an average of 1.4 doctors, nurses, and midwives (combined) per 1,000 persons ([@CIT0012_24937]), which is below the WHO critical shortage threshold of 1.7 health workers per 1,000 population[2](#FN0002_24937){ref-type="fn"}([@CIT0013_24937]). This human resource shortage is even more amplified in the eastern ethnic-controlled border regions due to geographical remoteness, rural poverty, civil conflict, and limited access to education. As a result, *task shifting* was adopted as an innovative strategy to redistribute specialized primary health care (PHC) tasks that are usually administered by doctors and nurses to an active network of community-based medics, maternal health workers (MHWs), and community health workers (CHWs) ([@CIT0014_24937], [@CIT0015_24937]). More information about the tasks of each health worker to delivery PHC at village and village tract levels will be described in the 'Findings' section of this article.

The PHC service is operationalized collaboratively between the KDHW, BMA, and BPHWT in different townships and villages. The program routine data revealed that about 50% of the health services in the Karen State were delivered by the BPHWT mobile teams ([Box 1](#B0001_24937){ref-type="boxed-text"}). The other 50% were delivered by either KDHW and/or BMA clinics. Generally, the KDHW works in areas that are controlled by the Karen National Union (KNU), whereas the BMA and BPHWT are not tied to any political affiliation[3](#FN0003_24937){ref-type="fn"} . For KNU areas, there are generally coordination and agreement between the three organizations, even though the target populations could overlap specifically for the coverage areas of BPHWT and KDHW mobile health teams. For the BPHWT teams, they would work only in areas where the community leaders see the need to be part of the BPHWT service coverage. Field staff from these organizations collect population data ([Table 1](#T0001_24937){ref-type="table"}) from their service area on an annual basis.

###### 

Study area of ethnic townships: their names by government official and target population

  No                        Township       Government official name   Target population
  ------------------------- -------------- -------------------------- -------------------
  1                         Kawkareik      Kawkareik                  45,356
  2                         Bu Tho         Hpapun                     20,190
  3                         Lu Thaw        Hpapun                     32,510
  4                         Na Bu          Myawaddy                   34,697
  5                         Billin         Billin                     23,494
  6                         Kyainseikgyi   Kyainseikgyi               14,440
  7                         Win Yee        Ye                         30,516
  8                         Hlaing Bwe     Hlaingbwe                  13,742
  9                         Htaw Ta Htoo   Htantabin                  1,194
  10                        Dweh Loe       Hpapun                     14,322
  11                        Kyauk Kyi      Kyaukkyi                   6,792
  12                        K'ser Doh      Myeik                      5,601
  13                        Shwe Kyin      Shwekyin                   6,260
  14                        Ler Muh Lah    Myeik                      4,614
  Total target population   253,728                                   

###### *Box 1*. EHOs and CBHOs in Karen/Kayin State

The *Burma Medical Association* (BMA) was founded in 1991 by a group of health professionals from Burma/Myanmar. The BMA is an independent non-profit organization. Doctors, nurses, and other health professionals representing multiple ethnic groups gathered in Manerplaw, the former headquarters for the Karen National Union (KNU), to establish a forum for promoting health and human rights among displaced people from Burma/Myanmar. For the past 22 years, the BMA has been the leading body for health policy development and capacity building for the provision of quality health care services in ethnic areas of Burma/Myanmar.

The *Back Pack Health Worker Team* (BPHWT) was established in 1998 by Karenni, Mon, and Karen health workers to provide health care to internally displaced people living along the eastern border of Burma/Myanmar who have been affected by many decades of civil war. The BPHWT aims to improve health through the delivery of primary health care (PHC) and public health promotion. They provide medical care, community health education and prevention, maternal and child health care, and water and sanitation programs in the targeted field areas. Integrated through these PHC programs are health information and documentation and capacity-building programs.

In 1991, the KNU established the *Karen Department of Health and Welfare* (KDHW) to provide PHC to all people living in Karen/Kayin State. From 1991 to 1997, the KDHW administered the hospitals and clinics in all seven districts of Karen State, but the State Peace and Development Council (SPDC) offensive of 1997 decimated most of that health care infrastructure. In response, the KDHW organized the first mobile health clinic in 1998. Together with the Committee for Internally Displaced Karen People (CIDKP) and the BPHWT, the KDHW established additional mobile health clinics each year.

This article aims to advocate for the government and donors to acknowledge and build on the gains of the EHOs and CBHOs in health system strengthening, and not to risk alienating the local worker and ethnic communities. Although numerous studies had been conducted concerning health workers in eastern Burma/Myanmar on various topics, such as malaria knowledge ([@CIT0016_24937]), medic's experiences of trauma and mental health ([@CIT0017_24937]), health workers' strategies for addressing security and ensuring access to vulnerable ethnic communities ([@CIT0018_24937]), and perspectives from MHWs on delivering community-based care ([@CIT0019_24937]), this article is the first known attempt to document how the ethnic system of task shifting during the conflict period has effectively contributed toward the development of a strong ethnic health workforce to satisfy the essential health needs of the population in the EHOs' and CBHOs' service areas. It represents an empirical effort to map the health workforce (in their numbers, services, and training content) that is currently operating in Karen State.

Data and methods {#S0001_24937}
================

A case study approach was undertaken to document the structure of the health workforce in Karen State, and to compile comparable data related to the HRH, including their level of training and the health services that they delivered. This study is based on information collected through a rapid-mapping exercise that was conducted in 2012 with clinic-in-charges in 110 clinics in 14 Karen townships ([Fig. 2](#F0002_24937){ref-type="fig"}). A one-paged survey questionnaire asking for information such as the number of health workers working in the clinics, their training, and the services provided by the clinics was used for the rapid mapping exercise.

![Study area of ethnic townships.](GHA-7-24937-g002){#F0002_24937}

Additional information on various levels of training and their outlines was obtained through a desk review of seven main organizational policy and training documents, which reflected the development of the HRH and were easily accessible. Ten informal context interviews were conducted with clinic-in-charges during their biannual meeting in Mae Sot. Interviews were facilitated by three health information system (HIS) staff. The initial draft of this article was forwarded for review and feedback by the five EHO and CBHO leaders who were integrally involved in the HRH development through policy, planning, or training. Two of them provided substantial guidance for the direction of this article.

No formal approval was obtained from an Institutional Review Board (IRB) as none exists in Karen State. However, the mapping exercise were reviewed and approved by individual EHOs and CBHOs as well as district-in-charges prior to data collection. The leaders also gave specific permission to the Health Information Systems Working Group (HISWG)[4](#FN0004_24937){ref-type="fn"} to analyze the data collected from the rapid mapping. Additionally, there is no sensitive or intrusive information related directly to the population. The mapping was focused on HRH, their training, and the types of services provided to the community.

The issues investigated included five categories of interest: 1) density of the HRH, 2) systematic and rigorous training, 3) PHC service delivery, 4) level of cooperation and systematic approaches in task shifting, and 5) perceptions of task shifting among HRH. These themes were developed on the basis of lessons from the international literature, as well as the areas in which the EHOs and CBHOs are ready to engage in dialogues with the Burmese government, to mainstream HRH training and service delivery.

Findings {#S0002_24937}
========

Density of HRH {#S0002-S20001_24937}
--------------

Despite the lack of qualified health workers like doctors and nurses, the EHOs and CBHOs have been serving the population at the border through a lower-level cadre of health workers like medics, MHWs, and CHWs. [Table 2](#T0002_24937){ref-type="table"} presents the assessment data from the rapid-mapping exercise where HRH at the aggregate level in the Karen State suggests no critical shortage of health workers, with a regional average of 2.8 medics, MHW, and CHW (combined) per 1,000 population ([Table 2](#T0002_24937){ref-type="table"}).

###### 

Basic health workers' densities in target population in Karen/Kayin state (authors' calculations)

                                   Health workforce   Density per 1,000 population                                 
  ---------------------- --------- ------------------ ------------------------------ ----- ----- ----- ----- ----- -----
  BMA                    42,358    25                 23                             59    107   0.6   0.5   1.4   2.5
  KDHW                   112,521   108                73                             254   435   1.0   0.6   2.3   3.9
  BPHWT                  98,849    181                --                             --    181   1.8   --    --    1.8
  Total (14 townships)   253,728   314                96                             313   723   1.2   0.4   1.2   2.8

The clinics and mobile teams work together in the community, with the clinics providing secondary care, performing deliveries, and providing specialized care. From a provider's perspective[5](#FN0005_24937){ref-type="fn"}, it is projected that every mobile team (BPHWT) has roughly 1.8 health workers for a population of about 1,000 people, whereas each clinic (BMA or KDHW) has about 2.5--3.9 health workers for a population of about 1,000 people ([Table 2](#T0002_24937){ref-type="table"}). Although this density per 1,000 population for eastern Burma/Myanmar is higher than the national average, it should be noted that there is more division of labor in task shifting due to the vertical programming pushed out by donors through pooled funding such as the Three Millennium Development Goals (3MDG) ([@CIT0020_24937]), as well as due to the geographical remoteness of some of these areas.

Systematic and rigorous training {#S0002-S20002_24937}
--------------------------------

Another critical element in task shifting is to ensure that the cadres that will be taking on the tasks are appropriately trained. Each of these health workers has gone through a set of systematic training, including an annual refresher. Biannually, they are also updated on the most current internationally approved case definitions and treatment protocols ([@CIT0021_24937]).

The EHOs and CBHOs trained the first cohort of medics in 1979. The curriculum has been revised several times and is now a 10.5-month training program. To date, a total of 27 cohorts have graduated and are working in the communities. The CHW program was first initiated in 1981 and was based on the curriculum set by the WHO. The training consists of an initial 6 months of theory followed by a 3-month practicum. In response to a shortage of skilled birth attendants in the Karen State, the EHOs and CBHOs established an 8-month MHW program, recruiting and training local women to deliver regular to complex care. This is to complement the pool of trained traditional birth attendants (TTBAs) and traditional birth attendants (TBAs) who have undergone 6- and 1-week trainings, respectively, with the EHOs/CBHOs.

International non-governmental organizations (INGOs) like the International Rescue Committee (IRC) and Community Partners International (CPI) work with the EHOs and CBHOs to build capacities in the areas of health workers' training, HIS, and public health. They also coordinate with other CBHOs and the Mae Tao Clinic (MTC) ([@CIT0022_24937]), a community hospital in western Thailand serving the Burmese migrant and internal displaced people, in managing outbreak of diseases and referral of patients, as well as for medical training. There are also a number of ongoing training programs focusing on specific need areas like malaria and maternal and child health (MCH).

Primary health care service delivery {#S0002-S20003_24937}
------------------------------------

To establish a framework for a sustainable health system by strengthening the health service delivery approaches in current EHO and CBHO areas, the tasks of medics, MHWs, and CHWs are clearly articulated in the basic package of health services for the Karen State:

Medical care: Involves medics who diagnose and treat the six common illnesses of malaria, acute respiratory infection (ARI), anemia, worm infestation, diarrhea, and dysentery. The medics are equipped with rapid diagnostic tests for malaria, as well as antimalarials, antibiotics for pneumonia and dysentery, and a variety of other essential medicines. They are trained in emergency care for injuries, and they have some referral sources for more complicated diseases.

MCH: MHWs are trained to use clean delivery kits, provide antenatal care (ANC) and postnatal care (PNC) to encourage safe deliveries and healthy infants, provide delivery and postpartum care, as well as distribute family planning (FP) methods. They are also trained in providing emergency obstetric care (EmOC), immunizations, and management of child health.

Community health education and prevention: Besides supporting the medics in diagnosing and treating the six common diseases, CHWs will also coordinate school health promotion activities, train village health workers (VHWs), and hold community health education workshops. Prevention activities include biannual deworming and vitamin A for children, as well as coordinating with village heads regarding the construction and maintenance of water systems and latrines.

Level of cooperation and systematic approach to task shifting {#S0002-S20004_24937}
-------------------------------------------------------------

In terms of organization, as mentioned in this article, the EHOs and CBHOs collaborate closely with each other and share responsibilities in a consensus-seeking manner."The KDHW accordingly organizes coordination meetings every six month, in conjunction with the regular KDHW program meetings, field workshops, field operational meetings, and village workshops. -- KDHW health workerThe clinic-in-charges from 15 field areas organized field meetings every 6 months, which included coordinated activities with ethnic health departments,local community based organizations, school teachers and leaders. -- BMA health worker"

From the informal interviews and protocols reviewed, it was apparent that EHOs and CBHOs have adopted a systematic approach in task shifting with the local delivery of health services ([Fig. 3](#F0003_24937){ref-type="fig"}):Planning and coordination between EHOs and CBHOs based on principles of health equity;Training of medics (10 months), MHWs (8 months), and CHWs (6 months);Support and monitoring once every 6 months with a review of log records and data;Referral to high-level care; as well asAssessment and evaluation of health workers' performance, field consultation, and population-based surveys.

![Systems approach in task shifting by EHOs.](GHA-7-24937-g003){#F0003_24937}

Perception of task shifting among health workers {#S0002-S20005_24937}
------------------------------------------------

Health workers were generally positive about task shifting and the participatory system, which are necessary to succeed in the eastern Burma/Myanmar context and to ensure equity in access to health care with an emphasis on primary care and community self-reliance."It depends on local people and local organizations. If they say their place is safe, we go there. We build makeshift tents with banana leaves and tarpaulin, and we give medical treatment. We can give medical treatment in some villages where the ethnic armed groups are in control. -- BPHWT health workerThe incidence of diarrhea and cholera has decreased. Local community organizations have greater trust in our team ... our approach is to go straight to the people and not to wait for the people to come to us. -- BMA/BPHWT board member"

Discussion {#S0003_24937}
==========

Since voluntarily transitioning from a strict military regime to a quasi-civil government in the 2010 general election, Burma/Myanmar has undergone major political changes, indicating strong signals of willingness to reengage with the international community. However, decades of underinvestment and neglect of public services have resulted in a fragile and weak health system, which is reflected in poor health outcomes ([@CIT0023_24937], [@CIT0024_24937]). Whereas other parts of Burma/Myanmar may see improvements in development and access to health services as the economic and political framework of the country is reordered, it is likely that IDP communities in the Karen State will continue to be excluded from mainstream health services and may suffer further conflict as a result of the nation's overall transition ([@CIT0005_24937]). A different strategy is needed for eastern Burma/Myanmar. This article outlines the ethnic service delivery model together with the strengths of its HRH, who are accepted by the population in this region.

Task shifting ensures equitable access -- health for all {#S0003-S20001_24937}
--------------------------------------------------------

The availability and accessibility of health facilities, goods, and services are critical under the Alma Ata right-to-health framework ([@CIT0025_24937]). Given the adequate health worker density and the systematic setup of training and refresher courses for the health workers in Karen State, task shifting has not demonstrated a detrimental effect on quality ([@CIT0026_24937]). Although this article did not seek to establish the direct effect of task shifting on population health status, it does show that a large number of people are receiving some level of vital health care in places where, otherwise, there would be none. This is coupled with the fact that EHOs and CBHOs generally administer clinical protocols that are recognized as effective at reducing morbidity and mortality in similar settings worldwide ([@CIT0027_24937]--[@CIT0031_24937]). For example, a relative comparative of proxy indicators from the household surveys conducted in 2008 and 2013 in the eastern Burma/Myanmar region showed indicative improvements in the population health status. For example, only 20% of children received vitamin A pills in 2008, but the percentage increased to 58.2% in 2013. Also, the prevalence of *Plasmodium falciparum* (PF) malaria was reduced from 6.9% in 2008 to 2.2% in 2013 ([@CIT0032_24937], [@CIT0033_24937]). This information clearly reflects the quality and importance of the health services provided by the existing health workforce. In the short and mid-run, task shifting increases the density of HRH reaching out to the underserved and hard-to-reach population.

Task shifting and its relation to national HRH {#S0003-S20002_24937}
----------------------------------------------

Task shifting could be positioned as the entry point for policy engagement with the government. Task shifting to lower cadres of health workers among the EHOs and CBHOs only pertains to PHC provision. As Burma/Myanmar moves forward, PHC coverage will not be sufficient. Any arrangements to refer patients to either ethnic or national health systems will need to be tracked so that higher-level systems bottlenecks could also be addressed. If this issue of inadequate qualified health workers is not addressed, it could potentially reverse the success that task shifting has had to date.

In the long run, there is likely to be an increased demand for qualified health workers for the following reasons: 1) with a broader outreach to underserved and remote populations, health workers would connect those who are otherwise limited in access to qualified health workers; and 2) early detection of medical problems in underserved populations will thereafter increase demand on the formal health care system in the long run.

The EHOs and CBHOs are ready to discuss these topics with the Burmese government with the aim to improve national health system capacity, to promote investments across multiple disease areas and catalyze global improvements in health and survival, and to ensure that the ethnic populations that have not been served by the national health system will not be left behind.

Recognition of parallel health systems {#S0003-S20003_24937}
--------------------------------------

To support the health system strengthening of the Karen State, it is acknowledged that improved coordination among different EHOs and CBHOs is needed to reduce funding fragmentation. However, current challenges are the top-down and central-focus framework for implementing reform structures in the Burma/Myanmar health sector, with initiatives from the government to work with INGOs, EHOs, and CBHOs. By not acknowledging and building on the gains of the EHOs and CBHOs in health system strengthening, and by failing to acknowledge the meeting of health care needs through devolutive and distributive measures such as task shifting, top-down efforts risk duplicating services, engaging in inefficient funds distribution, and, most of all, alienating the local worker and ethnic communities.

This article broadly described the decentralized, community-based PHC system managed by EHOs and CBHOs with some secondary care offered by clinics. The referral mechanism is likely to be the weakest link between the parallel systems of the ethnic and government authorities (see [Fig. 3](#F0003_24937){ref-type="fig"}). Pragmatic engagement between the two systems will extend the health care services closer to the communities where they are needed. In the long run, this engagement reduces costs on the national health system, and it ensures equity in access to health care with emphases on primary care and community reliance.

Health systems reform in Burma/Myanmar and its relation to ASEAN integration {#S0003-S20004_24937}
----------------------------------------------------------------------------

With the ongoing discussions on Association of Southeast Asian Nations (ASEAN) integration relating to migration and human mobility, it is crucial for the government, EHOs, and CBHOs to adapt their service delivery models to remain relevant. It is noteworthy to mention that for populations living in rural or remote areas with insufficient density of health workers, those who are closer to the borders will be likely to be accessing the providers across the Thailand border. Such diversion of care may increase inequities as those who lack resources often cannot afford travel costs.

A one-size-fits-all strategy and action plan will not work in the complex political and social contexts of the ASEAN region ([@CIT0034_24937]). In countries like the Philippines ([@CIT0035_24937], [@CIT0036_24937]) and Indonesia ([@CIT0037_24937]), whose governments have supported decentralization and the devolution of health services to rural and ethnic areas since 1991 and 2001, respectively, capacity and coordination challenges were reported with limited improved health outcomes. In Cambodia, however, the effectiveness of contracting non-state actors (NSAs) to deliver and manage services has been hampered by the widespread lack of transparency, the government's failure to negotiate contracts openly, and the tendency of government officials to bypass laws and administrative processes in awarding contracts ([@CIT0038_24937]).

In the context of Burma/Myanmar, inequities in the coverage of health services are paralleled by similar disparities in the distribution of human and physical resources. Batley and Mcloughlin ([@CIT0039_24937]) mentioned that the most acute constraint on service provision specifically in conflict and postconflict situations is their dependence on not only the government's capacity but also the capacity and willingness of NSAs, which will influence the potential for successful engagement.

As ASEAN integration gathers pace ([@CIT0040_24937]), whether the ethnic health systems will receive due recognition and practicing privileges is yet to be known. This article highlights the size, formality, and level of organization of the HRH in eastern Burma/Myanmar, and the EHOs' and CBHOs' willingness to engage with the government. This article attempts to serve as an important starting point for designing mutually beneficial forms of engagement in the area of HRH.

Limitations and strengths of the study {#S0003-S20005_24937}
--------------------------------------

We encountered a number of data limitations. First, although definitions and levels of training were similar across the organizations, how health workers operate in the field varies slightly. Second, organizations also adapted their service delivery models and medicine lists according to the funding requirements set by the donors. Finally, we had chosen to focus on analysis of data from HISWG and of data that are available based on the EHOs' and CBHOs' knowledge and experience of deploying health workers and providing services in conflict and postconflict periods.

This case study contributes to the limited literature on the role of task shifting in transitional and postconflict contexts like eastern Burma/Myanmar, where NSAs sought to be mainstream players in health system strengthening as well as service provision and management ([@CIT0039_24937]). This article does not seek to compare its findings with the health workforce of the government.

Conclusion {#S0004_24937}
==========

Burma/Myanmar today is undergoing an unprecedented path of political and economic reforms. Improving access to and quality of care are actions of high priority among EHOs and CBHOs. Despite a landscape of chronic conflict until late 2010, this report provides evidence of the substantive system of health care provision and access over the years in eastern Burma/Myanmar. The constraints on funds flow and the level of engagement by external actors in this area during the last few years are imposing limitations on the delivery of basic services to the population in this region. This article underscores the climate of vulnerability of the EHOs and CBHOs due to a lack of regional and international understanding of this area's political complexities as the media spotlight shines on the country's economic and political reordering. Funding is highly fragmented with project-based services and programs, as challenges are typically addressed in a silo manner. The health workers are able to ensure basic health care to already vulnerable populations, but at the core of this has been a risk of loss of support in providing access to care.

This article is partially funded by the Department of Foreign Affairs and Trade -- Canada from the Burma Relief Center, United Kingdom Department for International Development through Christian Aid and the United States Agency of International Development through the International Rescue Committee. The authors would like to thank Assistant Professor Adam Richards, Assistant Professor Qihui Chen, Conrad Otterness, Dr Dorothy Kwek, Dr Khine Wai Wai Oo, Tara Russell, Julia Davis, and Karen Chua for reviewing different versions of this article and providing valuable comments that have greatly shaped its content.
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Burma/Myanmar is divided into zones, black zones, where free fire is allowed and the townships or villages are under ethnic administration; brown zones, where resistance groups are under control and the governance is of mix (ethnic and government) administration; and white zones where there is no fighting which means it is under government administration.

The authors noted that WHO ratio of health care workers to population does not necessarily translate into "adequate" HRH. This paper does not set out to formally define the criteria that ensure 'adequate' services, e.g. is the mean a sufficient parameter to describe access to care?

Other political organizations operating in the Karen/Kayin State could be the Democratic Karen Benevolent Army (DKBA) \[formerly known as Democratic Karen Buddhist Army\] and Border Guard Force (BGF). It should also be noted that both BMA and BPHWT operate beyond Karen/Kayin State, specifically BPHWT which also operates in Karenni, Mon States; Kayan, Shan Palaung, Pa-O and Lahu regions; as well as most recently Kachin and Arakan (Rakhine) states.

The HISWG is a collaboration of seven ([@CIT0007_24937]) multi-ethnic EHOs and CBHOs as members \[Back Pack Health Worker Team (BPHWT), Burma Medical Association (BMA), Karen Department of Health and welfare (KDHW), Karenni Mobile Health Committee (KnMHC), Mae Tao Clinic (MTC), Mon National Health Committee (MNHC) and Shan State Development Foundation (SSDF)\], working together since 2002 to strengthen the health system for Eastern Burma/Myanmar, specifically through information/data sharing and management.

It is noted that from the patient/villager perspectives, medical care might not be always available.
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Proponents generally envision how medical tourism -- 'all the activities related to travel and hosting a tourist who stays at least one night at the destination region, for the purpose of maintaining, improving or restoring health through medical intervention' ([@CIT0001_25201]) -- can be used by destinations to attract foreign exchange, mitigate health worker brain-drain, and improve health care and tourism infrastructure ([@CIT0002_25201]). Correspondingly, medical tourism has been actively embraced by governments and private-sector actors in a growing number of lower- and middle-income countries as a potentially powerful economic growth engine. Meanwhile, critics generally warn that medical tourism may harm destinations by stimulating private health care development unresponsive to locals' needs and resources ([@CIT0003_25201]). Yet, although more scholars, governments, and medical bodies in source countries are calling attention to how medical tourism may adversely impact both source and destination societies ([@CIT0004_25201]), there has been relatively little outspoken resistance within destination countries to it.

Those engaging in contemporary debate over the current and potential benefits and adverse effects of medical tourism for destination societies generally turn to sorely inadequate government-reported medical tourism statistics -- widely acknowledged to deploy opaque definitions and creative counting practices -- to support their arguments ([@CIT0005_25201]). These statistics render medical tourism\'s actual volumes and contributions so difficult to gauge that the many estimates and claims made by those on either side of the debate should be treated with caution ([@CIT0006_25201]).

In Malaysia, one of Southeast Asia\'s most prominent medical tourism destinations, national medical tourism statistics derive from the reported numbers of all foreign patients treated by Malaysian Healthcare Travel Council--endorsed medical facilities and their associated revenue. These are published only at the national level, do not include all medical facilities, and do not recognize or measure medical tourism\'s diverse subnational direct and indirect economic and social impacts. Furthermore, available data indiscriminately encompass all registered patients with a foreign passport, which by default also encompass expatriates, migrants, business travelers, and holiday-makers for whom health care may not be the main motive for their stay ([@CIT0007_25201]--[@CIT0009_25201]). The opacity and paucity of available figures, therefore, severely limits the extent to which we can reliably quantify medical tourism\'s impacts in Malaysia. This quantitative void forces us both to consider the real effects that the speculation this void has itself produced and to reevaluate how the real and potential impacts of medical tourism are -- and should be -- conceptualized, calculated, distributed, and compensated for.

In this brief debate piece, we use the lenses of our diverse engagements with the Malaysian government, medical tourism industry, and health care providers and users to relate how medical tourism statistics have been used in Malaysia and reflect on the limitations of these framings. We then identify steps to more productively advance the discussion about the challenges and benefits of medical tourism.

Proponents' perspective {#S0002_25201}
=======================

The Malaysian government identified medical tourism as a growth sector during the 1997--98 Asian financial crisis, when significant numbers of Indonesians began to turn to Malaysian private hospitals for affordable, quality health care. In the following decade, private hospitals -- concentrated mainly in Penang, Melaka, Selangor, Sarawak, and Johor -- worked alongside and through their respective state governments; private hospital associations; and the Malaysian Ministries of Health, Tourism, and Trade and Industry. They sought to attract not only neighboring Indonesians -- characterized by high volumes yet low per patient expenditure -- but also higher-spending medical tourists from further afield (e.g. Australia, Bangladesh, China, India, Japan, Nepal, the United Kingdom, the United States, and the Middle Eastern countries) ([@CIT0007_25201], [@CIT0010_25201], [@CIT0011_25201]). The Malaysian government\'s investment tax allowance further spurred private health care facilities promoting medical tourism to invest in internationally recognized accreditation schemes (e.g. Joint Commission International and Malaysian Society for Quality in Healthcare) and state-of-the-art medical equipment in order to develop technology-intensive private health care facilities and ensure 'world-class' care standards considered necessary to attract medical tourists ([@CIT0012_25201], [@CIT0001_25201]).

With the 2010 launch of the Economic Transformation Program (ETP), intended to transform Malaysia into an upper middle-income country with a knowledge-based economy, interest in harnessing medical tourism\'s economic potential grew. The ETP earmarked health care as one of the country\'s 12 National Key Economic Areas (NKEAs) deemed to have the potential to spur growth ([@CIT0013_25201]). Part of the health care NKEA, medical tourism is intended to generate MYR 9.6 billion[1](#FN0001_25201){ref-type="fn"} in revenue and MYR 4.3 billion in gross national income and to require 5,300 more medical professionals by 2020 ([@CIT0014_25201]). For-profit hospitals are expected to invest MYR 335 million in hospital infrastructure in order to be prepared for 1.9 million foreign patients annually by 2020 ([@CIT0014_25201]). Despite the specificity of these targets, however, scant empirical data are publicly available to evaluate whether these targets are being met and, indeed, even the basis for such projections.

Medical tourism is believed to be contributing to the national economy. Government-reported revenue from medical tourism in Malaysia amounted to MYR 683 million -- 9% above its 2013 target ([@CIT0015_25201]). Although this added only 0.1% to Malaysia\'s MYR 985 billion gross domestic product (GDP) in 2013 ([@CIT0016_25201]), medical tourism\'s year-on-year double-digit growth is being used to attract foreign investment and joint ventures in the Malaysian health care industry (e.g. the 2013 Ramsay Sime Darby Healthcare joint venture ([@CIT0017_25201])). Large Malaysian health care conglomerates also plan to reap economic gains from medical tourism despite its current limited contribution. For example, although medical tourism contributed only 4% (MYR 67 million) to KPJ Healthcare Bhd\'s 2013 overall revenue, KPJ expects this to rise to 25% by 2020 by more intensively promoting its Malaysian facilities ([@CIT0015_25201], [@CIT0018_25201]).

Although growing numbers of Malaysian health care facilities are actively promoting medical tourism, some 95% of Malaysian private hospitals' clientele is reported to be Malaysian ([@CIT0019_25201]). Private and corporatized hospitals' medical tourism revenue, therefore, is viewed as helping to not only sustain but also upgrade these facilities to local private health care users' benefit, providing Malaysians with alternatives to crowded public health care provision. Investment in medical tourism infrastructure is furthermore considered to generate demand for goods and services in allied sectors (e.g. clinical research and development, pharmaceuticals, and medical equipment) ([@CIT0014_25201]). Transport, retail, commercial care, and hospitality sectors can also benefit from spending by medical tourists and their companions, generating medical- and non-medical jobs and spurring the growth not just of large but also small and medium enterprises ([@CIT0001_25201], [@CIT0010_25201]). Local businesses in Kuching, Melaka, and Johor Bahru, for example, are seen to be flourishing with the influx of cross-border Indonesian and Singaporean medical tourists. However, to date, no empirical evidence is available on the multiplier effect of medical tourism on other sectors and local economies. Such data would help to elucidate the effectiveness of government investment in the growth of the medical tourism industry.

Critics' perspective {#S0003_25201}
====================

Malaysia\'s development as a medical tourism destination has unfolded within a context of health care corporatization and privatization that has profoundly transformed the country\'s health care landscape and horizons ([@CIT0020_25201], [@CIT0021_25201]). Critics see medical tourism as an expression of health care commodification, highlighting the Malaysian state\'s multiple roles as funder and provider of public-sector health care, regulator, and pre-eminent investor in commercial health care.

Medical tourism is embedded in a broader political economy in which social services have been devolved to for-profit enterprise and 'market-capable' segments of society have become sites of intensive entrepreneurial investment by both the private sector and the state ([@CIT0007_25201]). Critics note, for example, that, although private hospitals account for approximately 30% of all hospital admissions ([@CIT0022_25201]), government-linked companies at both federal and provincial levels currently control more than 40% of commercial hospital beds in Malaysia ([@CIT0023_25201]). Among the country\'s most prominent hospitals endorsed for medical tourism are for-profit hospitals belonging to the Johor State Government--owned KPJ chain and the IHH Healthcare Bhd--owned Pantai and Gleneagles chains. IHH, the world\'s second-largest listed health care operator based on market capitalization, is majority-owned by the Malaysian government\'s sovereign investment arm, Khazanah ([@CIT0024_25201]). Both KPJ and IHH command ever-larger slices of the Asian health care market both through their acquisition of regional hospitals (e.g. KPJ\'s acquisitions in Indonesia and Bangladesh) and their promotion of medical tourism in Malaysia.[2](#FN0002_25201){ref-type="fn"}

This novel situation is perceived to be rife with conflicts of interest and divergent priorities ([@CIT0007_25201], [@CIT0020_25201], [@CIT0021_25201]). Although health care is not inscribed in the Malaysian constitution as a right, Malaysian nationals have become accustomed to *de facto* entitlement to publicly provided and highly subsidized health care since decolonization in 1957. Citizens may or may not avail themselves of this universalist entitlement, yet even those who do not do so still benefit from its second-order effects. The availability of publicly provided health care (of a certain quality) acts as a restraining price bulwark that helps to keep private health care charges within a more affordable range. With the state\'s increasing stakes in commercial health care however, will there be a benign neglect of the public sector as the state encourages those who can afford it to migrate to the private sector for their healthcare needs? This could further entrench a two-tier health care system, with deluxe priority care for the better-off (including 'medical tourists') and a rump, underfunded public sector for the rest ([@CIT0025_25201], [@CIT0026_25201]).

Might Malaysians, however, benefit indirectly from profits accruing to the public purse from medical tourism and other for-profit healthcare investments? The Malaysian national oil company Petronas' total equity is approximately ten times that of IHH. Comparing the MYR 87.8 million that IHH paid in corporate taxes to the Malaysian government in FY2011 with the MYR 66.3 billion in taxes and dividends generated by Petronas in FY2012 suggests modest returns on IHH\'s healthcare investments ([@CIT0027_25201], [@CIT0028_25201]). As for where revenue derived from medical tourism goes (e.g. special taxation regimes, economic leakages), little is known, and discussions about corporate accountability are absent.

Conclusions {#S0004_25201}
===========

The debate over the gains and adverse effects of 'medical tourism' is far from Malaysia-specific. Rather, it is a concern shared by medical tourism destinations more generally (as in Israel ([@CIT0029_25201]) and Costa Rica ([@CIT0030_25201])). However, given the great margin of uncertainty over basic data about medical tourism, conclusions on both sides are unavoidably speculative. Indeed, it is possible to assume -- as we have shown here -- diametrically opposed positions on the issue with little prospect of resolution.

There is much work to be done in order to better grasp medical tourism\'s actual impacts on destinations. This first requires us -- as policymakers, industry actors, scholars, citizens, and consumers -- to acknowledge not only medical tourism\'s imbrication in a broader range of transnational care pursuits and provision but also medical tourism\'s articulation in a broader (and increasingly global) political economy of health care. This would allow us to start asking more astute questions about the ways in which different stakeholders conceptualize 'medical tourism' and to begin to measure variables that enable analyses that transcend disembodied claims about growth ([@CIT0031_25201]).

This also requires us to acknowledge that medical facilities and the diverse communities in which they are inserted receive different volumes and types of foreign patients that may or may not be 'medical tourists', with their own unique needs, wants, socioeconomic and political statuses, and spending patterns. To better respond to this *de facto* diversity, the knowledge we produce about medical tourism must be useful to identify, plan for, and develop resources appropriate to the needs, demands, and interests of not only medical tourists and big business but also local populaces.

The publication of this paper is funded by HealthScape.Asia with the support from the Rockefeller Foundation and Thailand Research Center for Health Service System (TRC-HS). The authors would like to thank the internal reviewers of HealthSpace.Asia and all the anonymous reviewers in Global Health Action for their constructive inputs in the revision of the paper.

The current exchange rate is USD 1=MYR 3.2.

Currently, however, non-government-linked companies (e.g. Island Hospital and Penang Adventist Hospital) attract the lion\'s share of medical tourism to Malaysia.
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The recent havoc caused by typhoon Haiyan in central Philippines provides an example of the grim reality of the impact of disasters in the Association of South-East Asian Nations (ASEAN) region. This is personal to me as many of my relatives and friends died and many more had their properties all washed away. You see, I was born in Tacloban and grew up in the city. It pained me to see my 87-year-old grandmother, a veteran of many typhoons, struggling to survive amid the stench of death and destruction. No doubt, the President of the Philippines was prompted to echo the need to strengthen the framework of cooperation in managing disasters among the ASEAN countries, being one of the best approaches to address urgent issues and to build resilience.

Needless to say, many efforts have already been initiated and continued in reducing the vulnerability of the region to the risk of disasters in the context of sustainable development. This includes the establishment of the ASEAN Committee on Disaster Management (ACDM) in 2003, which the ASEAN body elevated to a full-fledged committee. The ASEAN also promulgated the Agreement on Disaster Management and Response (AADMER) which is a legal instrument that binds all member countries in promoting regional cooperation and collaboration so as to lessen disaster losses and having a joint emergency response to disasters. This document is a manifestation of the commitment of the ASEAN to the Hyogo Framework for Action 2005--2015 supported by 168 countries ([@CIT0001_25134]).

Many observers, including the Secretary-General of the ASEAN, believe that the tipping point in the vigorous supranational policy approach on disaster management was instigated by the Indian Ocean tsunami disaster in 2004. The scale of the devastation of the tsunami was so massive that people, not only from the region, but even those from beyond, realized that disasters are realities that could strike anytime, anywhere. ASEAN\'s rhetoric was hinged on six Rs -- reduce disaster risks, rebound quickly, reinvigorate leadership, renovate the plan, respond better, and revive the ASEAN\'s sense of community. Many of these narratives have been echoed time and time again. This echo gets louder as disaster strikes. What is thought provoking in this rhetoric is the idea of constant reflection; thus, the key terms -- 'renovate', 'reinvigorate', 'better response', and 'revive'. If there is a constant need for changing interventions and approaches, does this mean that previous actions have remained insufficient?

This is probably the main impetus to push the discussions in the ASEAN and go beyond the level of consensus building and move vigorously away from rhetoric and pronouncements. As urgent actions are required in disasters, readily available resources and decisions should be at the disposal at the supranational level. This beckons for the need to have a strong coordinating body that can easily deploy immediate interventions at any geographical location. A substantial amount of relief fund should be readily available for immediate disposal and disbursement anywhere. This would wean away the region from too much reliance on donors that normally arrive after the critical period of search and rescue phase and comes in with their own philosophies and approaches. A cooperative framework would definitely benefit the countries that need most help, which apparently are the countries most affected by disasters. A good framework is also imperative for a regional relief fund to make it substantially sufficient to be significant in delivering impact.

A supranational framework and body would, however, face many challenges, as ASEAN countries are diverse in many different ways. The ASEAN, however, is cognizant of the disparities in economic and financial capabilities of the countries necessary to build and sustain the activities in building disaster management capabilities. To bring the lesser-equipped countries on par with the others, the organization included in their 2009--2015 strategic framework the assistance of countries such as Cambodia, Laos, Myanmar, and Vietnam in enhancing their capabilities in disaster responses, and search and rescue by organizing training courses and workshop; provision of support through equipment and infrastructure for search and rescue and disaster responses; and providing more capacity building in disaster management and emergency response.

History has shown that time and time again, the ASEAN region will see more disasters. The region is prone to numerous hazards, big and small, that result in the accumulation of many losses of lives and properties. Its geographical location makes it vulnerable being placed in between two big oceans -- the Pacific and Indian oceans -- resulting in many typhoons, floods, landslides, and storm surges. Earthquakes, tsunamis, and volcanic eruptions are common occurrences as the region lies in between a number of tectonic plates. There are also forest fires and a number of much-publicized epidemics such as SARS, H1N1, and H9N7 that have caused havoc and hardships among the populations affected ([@CIT0002_25134]). MERS and the Ebola virus are a major scare as they pose threats to the region given the number of ASEAN migrant workers in the affected parts of the world.

According to the report of the ASEAN Disaster Risk Management Initiative ([@CIT0002_25134]), from 1970 to 2009 there were 1,211 reported disasters that comprised floods (36%), cyclonic storms (32%), earthquakes and tsunami (9%), epidemics (8%), landslides (7%), volcanic eruptions (4%), droughts (3%), and forest fires (1%). There were 414,927 deaths out of these reported disasters. The economic impact of all these disasters is so immense affecting the personal level to the regional level. There is also erosion of the health system, which renders governments unable to cope with the massive and quick rise of health needs of the population.

For example, the recent Haiyan disaster in the Philippines on 8 November 2013 resulted in more than 6,000 deaths, with 1,700 still missing, and 27,000 injured. The devastation has affected 14 million people, including some 5 million children. A total of 3.9 million people were forced from their homes. The United Nations and aid groups called to raise US\$791 million to assist those affected ([@CIT0003_25134]). Reports show that the impact of the typhoon would have been minimized had there been better management of the risks prior, during and after the typhoon. Deaths were mostly due to the surge of water as people were caught unaware ([@CIT0004_25134]).

The ASEAN region also faces the challenges of 'emerging' disasters. These new 'forms' undoubtedly beg for a cooperative approach. For example, Malaysia Airlines Flight 370 may have directly affected few lives; however, its psychological impact on tourists and travelers was quite significant. The search for the plane and the people on board was an example why a multi-country effort was essential. Then Malaysia Airlines Flight 17 was another 'global disaster' that provided an impetus for a strong ASEAN stand. Albeit political, a unified voice of 10 countries with its innocent citizens killed can push swift actions at the international level. The same is true with political conflicts that resemble disaster scenarios such as the riots in Vietnam against Chinese nationals, the civil strife in Thailand, insurgency in southern Philippines, and the minority issues in Myanmar where political solutions become imperative.

Nuclear disasters such as Chernobyl and Fukushima may become a major issue in the future as countries such as Vietnam are planning four power reactors with the Philippines, Indonesia, Malaysia, Vietnam, and Thailand having research reactors ([@CIT0005_25134]). Obviously, a meltdown in China would directly affect the ASEAN. Oils spills, pollution, and poisoning of water systems from factories and mines, maritime piracy, and drug abuse should not be discounted.

Most of all, the impact of climate change should be seriously factored in as a transnational issue. As temperature increases sea level rises and drastic weather becomes more frequent resulting in more calamities ([@CIT0002_25134]). This trend is being observed in the region, which already showed massive effects on coastal populations, densely populated places, and the agricultural economy that populations are dependent on.

Yet, time and time again, we always see hope amid all this misery. Economies rebound and the populations recover despite the upheaval brought about by the havoc of calamities. Resilience is always a good story and is shown to be an enduring phenomenon. No matter how long the impact affects the populace, they become survivors and not victims; they pick up the pieces and move on with their lives. Yes, resilience is an area that is never focused on. Not even in the field of disaster research. This is why research becomes imperative and should be a major component of the approach in a unified disaster management framework. Documentation and research should be central in a supranational effort, as there is much learning that is yet to be discovered.

There are no arguments that counter the need for a strong and firm cooperative ASEAN effort in developing resilience against disasters -- vulnerability is high, disasters are getting stronger and more frequent, and uniting small countries is prudent in pooling resources. An ASEAN disaster body with a strong mandate from the member governments in the context of an integrated ASEAN may be the impetus toward innovative and novel approaches in disaster preparedness and prevention and in cooperating to protect civilians. This might be the answer to the chaos that transpired during the Haiyan disaster in the Philippines. Hopefully, my grandmother would live to see the fruition of immediate and rapid responses during calamities. She already had enough with 87 years of disasters. And time is of the essence.
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Brunei Darussalam, with a population of over 400,000, currently faces an increasing burden of non-communicable diseases (NCDs) such as diabetes, heart disease, and cancer. NCDs account for over half of all deaths locally ([@CIT0001_25594]), with the four leading causes being cancer, heart diseases, diabetes mellitus, and cerebrovascular diseases. This is similar to other Southeast Asian countries ([@CIT0002_25594]), where chronic NCDs account for 60% of deaths. The underlying causes for this include smoking, unhealthy diets, and inadequate physical activity. Preliminary results of a recent national survey on health and nutrition ([@CIT0003_25594]) showed the number of obese adults almost doubling since the last study in 1998.

As a Member Country of the Association of South East Asian Nations (ASEAN) and World Health Organization (WHO), Brunei Darussalam actively participates and contributes in WHO and ASEAN health-related meetings. The country\'s commitment to tackle NCDs was reflected when the Bandar Seri Begawan Declaration on NCDs in ASEAN was successfully adopted during the 23rd ASEAN Summit in 2013 ([@CIT0004_25594]). His Majesty the Sultan of Brunei Darussalam has repeatedly stressed the importance of the nation\'s health, including the impact of NCDs and called for sustainable actions in adhering to healthier lifestyles in tackling NCDs[1](#FN0001_25594){ref-type="fn"}

To deal with the complexity of NCDs, all perspectives -- be it social, familial, or occupational -- need to be considered. NCD prevention and control need a holistic, integrated, and multilevel approach requiring strong and sustained commitment and actions from all sectors to address NCDs. Within the working population, work and workplace risk factors can cause or exacerbate NCDs.

With this in mind, occupational health services (OHS) offered by the Brunei Darussalam\'s Ministry of Health, among others, provide screening and management of NCDs at various points of service -- particularly at entry and at periodic intervals for specific jobs as well as walk-in clinics and referrals from other specialties. These clinical activities complement other essential OHS activities such as workplace surveillance, workplace health advice and promotion, as well as workmen\'s compensation issues. Thus, a holistic approach to management of workers' health status, workplace environment as well as policy change can be implemented.

This approach is in line with WHO recommendations of workplaces as healthy settings to promote health, including interventions for NCDs. It is also in accord with the WHO Global Plan of Action on Workers Health 2008--2017, which was adopted at the 60th World Health Assembly ([@CIT0005_25594]). Risk factors and hazards at the workplace -- for example, sedentary work, work stress, exposure to carcinogens, shift work, unsupportive environments, such as provision of unhealthy food at workplaces -- which can contribute to NCDs can be effectively addressed through these initiatives.

OHS in Brunei Darussalam is still relatively new as compared to other well-established health services such as community health. Workers in Brunei Darussalam are exposed to a plethora of risks and hazards at the workplace. This is no different from other workers in the same job description in other parts of the world; but to varying degrees. This could result in a multitude of health outcomes, including NCDs. As an example, sedentary work, coupled with physical inactivity and unhealthy diets predispose to overweight and obesity.

The Integrated Health Screening and Health Promotion Programme among Civil Servants (IHSHP) 2007--2011, which was spearheaded by the Health Promotion Centre in Brunei, screened 21,437 civil servants from 12 government ministries. The population screened were females (55%), with varying age groups -- 20--29 (15%), 30--39 (29%), 40--49 (35%), 50--59 (20%), and above 60 (1%). Results showed that 38% of civil servants were overweight and another 28% obese. Thirty-eight per cent of those screened had high blood pressure, 11% had high fasting blood glucose, and 25% high fasting blood cholesterol levels ([@CIT0006_25594]). The prevalence of self-reported stress was 49.5%, with females significantly more stressed (54.1%) compared to males (44.7%). Also, 23% of those screened reported not doing any exercise at all.

Data on specific parameters obtained from government OHS clinic activities also give cause for concern. In these OHS clinics, clients were exclusively from various government sectors which mandate a pre-employment medical fitness examination, as well as from private sectors requiring or requesting such assessment. These occupations include commercial airline staff, seafarers, construction, and mining workers. For certain jobs such as physicians and nurses in healthcare, police, fire and rescue, and aviation personnel, coverage for such examinations is 100%. For other sectors, such as manufacturing, periodic medical fitness to work examinations may be mandatory for high-risk jobs, but not required for low-risk jobs.

In 2012 ([@CIT0007_25594]), among approximately 3,500 clients assessed, 75% (compared to 68% in 2011) had undesirable BMI, 42% (compared to 39% in 2011) had elevated blood cholesterol levels, and 13% had raised blood pressure. Clients were referred to relevant specialties if further medical management was indicated. Workplace assessments were conducted when required, for example, workplace assessment of stress coupled with peer counselling and psychiatrist referral for a client with poor superior -- employee relationship.

With efficient co-management of NCDs with primary healthcare doctors and other specialists, the OHS can serve as a gatekeeper for NCD screening at an earlier stage. This is not just for younger persons, for example, at the pre-employment stage, but also for older workers who are not concerned about their health status unless warranted by their employers through mandatory health screenings.

It is important that these screening programmes are not meant to be discriminatory against the employee. This applies equally to a prospective employee for certification of fitness for employment, or to someone in an existing job for termination or medical downgrading. Rather, the screening is meant for secondary prevention and also for the purpose of educating the employee and employer on the importance of health in the workplace. It also provides means and ways for an amicable win--win solution to be achieved should any adverse situation arise.

Thus, the OHS in Brunei Darussalam does not only issue fitness to work certificates, but is a significant partner in co-managing patients' health conditions, with the advantage of further management at the workplace. The holistic approach of NCD management in the occupational setting is strengthened by employer and employee education and participation, targeting several approaches including risk management and advocating healthy lifestyles as part of a healthy workplace programme.

Several health guidelines and policies in Brunei Darussalam have been prepared with the involvement of the OHS ([@CIT0008_25594]). The OHS plays a pivotal role and contributes to the Ministry\'s and national vision and goal of addressing NCDs in alignment with the objectives of the Brunei National Multisectoral Action Plan for Prevention and Control of Non-Communicable Diseases (BruMAP-NCD) ([@CIT0008_25594]).

Nevertheless, challenges remain in providing a comprehensive OHS service to the working population. While Brunei Darussalam has a doctor and nurse density per 1,000 population of 1.1 and 6.1, respectively, which is among the highest in ASEAN (just behind Singapore and the Philippines) ([@CIT0009_25594]), occupational health is still considered a 'unique specialty' with less than 10 trained occupational health physicians in the government service at any one time. Coverage by the government service is estimated to be less than 15% of the entire working population. Furthermore, comprehensive data from OHS specifically pertaining to NCDs is very basic, with only available retrievable data on absolute numbers and percentage of clients within the job category assessed with specific NCDs.

The lack of availability of trained personnel and low coverage provided by the government sector is however partially offset by the presence of occupational health personnel and OHS in the private sector, for example, in the oil and gas industry, and appointed occupational health physicians in the private sector. Advocacy, increased awareness among all stakeholders, improved data collection, and management with opportunities for research as well as collaboration with relevant sectors will contribute to a more integrated approach in the efforts by OHS to address NCDs within the working population.

Despite these challenges, the government is committed in striving for better and ultimately optimal health for the Bruneian population, through various initiatives and policy directions such as the adoption of Health in All Policies approach. There is increased awareness from various sectors reflected by the rising demand for healthy workplace initiatives and programmes, following efforts in dissemination of statistics and dangers of NCDs and results of the IHSHP. Additionally, the OHS will continue to contribute to the ASEAN cause, such as through activities coordinated by Brunei Darussalam within the ASEAN Task Force on NCDs in the development of key indicators for healthy lifestyles and the monitoring and evaluation processes.
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